THE F@LLAND ‘GNAT’ IS FITTED 


TYRES, WHEELS AND 


Flight, Oocember, 1955 


The Lockheed Mark 7 pump is one of the famous Lockheed range 
of engine-driven pumps, and the widely-used Mark 8 pump is in 
effect a two-bank version of the Mark 7. 
These pumps have earned a fine reputation and form the heart 
of the hydraulic system of many fine aircraft. 
Lockheed equipment is based on continuous experience of 
hydraulic specialization since 1928, and includes Lockheed 
operating jacks, ‘Servodyne’ powered flying controls, and 
undercarriage shock-absorber struts. 

AUTOMOTIVE PRODUCTS COMPANY LIMITED 

LEAMINGTON SPA, ENGLAND 


Regd. Trade Marks: Lockheed, ‘ Servedyne’ 
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Godfrey cold air units effectively 
cool the pressurizing and venti- 
lating air supplied to aircraft 
cabins . . . the units are designed, 
developed and manufactured 
entirely in Great Britain. 


HENLEY, OXFORDSHIRE 
SIR GEORGE GODFREY HANWORTH, MIDOLESEX 
OVERSEAS COMPANIES: MONTREAL, 


& PARTNERS LIMITED JOHANNESBURG & MELBOURNE 


9 DecemsBer 1955 FLIGHT 
cODFRry 
0 i 
| 
a 
| 
4 
af 
A 


Flight, 9 December, 1955 


These new Lockheeds lead 
in jet-powered flight 


America’s first prop-jet airliner ... first prop-jet combat transport ... 
fastest propeller-driven airliner ... first carrier-based jet trainer ... and world’s 


fastest jet fighter—all are in production today at Lockheed. 


Lockheed designed and produced the first operational jet 
airplane in the U.S. more than ten years ago. Since that 
historic day, Lockheed has built over 7,000 jet-powered 
airplanes—more than any other company in the world. 
Lockheed’s latest proof of leadership is the exciting new 
Lockheed Electra—America’s first prop-jet airliner—now in 
production for delivery to the world’s leading airlines.* 
In the pace-setting Electra, surging jet power is combined 
i , ae with proven propeller dependability and economy—to 
@ , A, whisk passengers to their destinations in luxurious com- 
N fort and quiet up to 100 miles per hour faster than any 
airliner presently in service! 
ines 


C-130 HERCULES, NEW 
PROP-JET COMBAT 
CARGO PLANE 
brother of the Electra. A 62-ton 
carryall, to transport men and 
materiel farther, faster and at less 
cost than any other plane! Now in 
production at Lockheed’s Georgia 
Division, U.S. Government Air- 
craft Plant No. 6 at Marietta. As 
shown, a huge 5,000-gallon gaso- 
line tank-truck can be driven up 
the ramp into the cavernous in- 
terior of a C-130. In background, 
Lockheed-built B-47 jet bomber. 
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NEW JET-POWERED VERSION OF SUPER CONSTELLATION. 
Achieved by substituting prop-jet power for piston engines—a remarkable increase- 
in-speed transformation made possible by the extremely rugged construction and 
advanced basic design of the time-tested Lockheed Super Constellations. Result : 
the fastest propeller-driven airliner in the world! Designated the C-121F by the 
U.S. Air Force, and the R7V-2 by the U.S. Navy, these prop-jet Super Constel- 
lations are now undergoing exhaustive official tests. 


AIRCRAFT CORPORATION 


Missile Systems Division, Van Nuys, Calif. 
Lockheed Air Terminal, Burbant , Calif. 
Lockheed Aurcraft Serve, Burbank, Calif 


LOOK TO LOCKHEEO FOR JET TOO 


T2V-1, FIRST CARRIER-BASED JET-POWERED TRAINER 
Evolved for the Navy from a series of jet planes inspired by the renowned Lockheed 
F-80 Shooting Star of 10 years ago. The Lockheed T2V-1 (above) has won deserved 
acclaim as the world’s safest jet airplane. 

F-104, STILL-SECRET SUPERSONIC JET-POWERED FIGHTER. 
(Photograph not yet released.) A high-ranking USAF officer said of the F-104, 
“This is a fighter pilot's dream. We feel confident that it is the fastest, highest-flying 
fighter in the air, anywhere.” 


THE BRIGHT FUTURE OF FLIGHT. Virtually no limit is in sight as 
to speeds, distances and economies which will be possible in tomorrow's air travel. 
Rocket power, ram-jet engines or nuclear energy will thrust transports around 
the world at incredible speeds while passengers enjoy undreamed-of comfort. At 
Lockheed’s Missile Systems Division and at other Lockheed research centers, 
scientists already are deeply engaged in projects involving these and other new 
sources of power for future flight. 
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Cahforma Duanen, Burbank, Calf. 
Georgia Division, Marvetia, Ga 


used in 


TURBO JET ENGINE 
IS SUPPLIED BY 


THE STAINLESS STEEL WIRE Go. Lr. 


Manufacturers of Stainless Steel Wire to the following specifications: 
W10, W11, DTD 189, DTD 549, DTD 571, EL 1642 (DTD 2002) ete. 


A.LD. and A.R.B. approved 
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THE BARRACKS «+ Langsett Road + SHEFFIELD 


TELEPHONE: SHEFFIELD 44241 TELEGRAMS : FINEWIRE SHEFFIELD 


BRISTOL OLYMPUS ENGINE 
and for other 


MACHINED COMPONENTS 


& ASSEMBLIES FOR THE 
AIRCRAFT INDUSTRY 


we give 


A COMPLETE SERVICE 


Design, Planning, Jigs and Fixtures, 
Prototype and Production Machining 


Vertical and Horizontal Boring, Turret, Capstan, 
Copying and Centre-lathe Turning, Universal and Pro- 
file Milling, Jig Boring, Grinding and Heat-treatment. 


BALFOUR (MAnov®) ENGINEERING CO., LTD. 
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Carrier’ for large loads — 


the 


has a freight compartment 40 feet long 
by 10 feet by 10 feet — and a passenger 
compartment seating 42 people in comfort. 


The payload is 22 tons, 


Blackburn and General Aircraft Limited, Brough, E Yorks, 


9 DecemBer 1955 PLIGHT 5 
j 
me, 
£ 
4 
e 


The Hunting Percival “Provost”, standard basic trainer of the Royal Air Force, the Southern 
Rhodesian Air Force and the Burma Air Force, is equipped to give the pupil pilot his complete 
basic flying training in all weather conditions. Its controls, its equipment and, indeed, its funda- 
mental conception are based upon simplicity, ruggedness and sheer capacity for hard work. 


Pullin relays are entrusted with the control of vital electrical circuits—as they are in many 


current British military and civil aircraft. 2 and 4-pole sealed versions are now made as well 
y 


as the standard and weatherproofed patterns, and all types are available in five operating voltage 
Photo by courtesy of Hunting Percival Aircraft Ltd. 


Pullin 2-pole sealed-type Relay 


MEASURING INSTRUMENTS (PULLIN) LTD. 
Electrin Works, Winchester Street, Acton, London, W.3. 


ratings from 12v to 240v. 


Tel.: ACOrn 4651 


AS SUPPLIERS TO THE AIRCRAFT INDUSTRY 


We are proud to be associated with 
the development and production of the 


BRISTOL O LYMPUS ENGINE 


MANUFACTURERS OF MANY COMPONENTS AND ASSEMBLIES 
FITTED TO THIS OUTSTANDING GAS TURBINE ENGINE 


ENGINEERING PRODUCTIONS 


(CLEVEDON) LIMITED 


TELEPHONE 2354 CLEVEDON GRAMS ENGPRODUCTS 
SOMERSET 
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we shape the things to come 


experts in high class shape panel work 
Aircraft fabrications and 
assemblies 


“THE BRITANNIA 


Manufacturers 
of the prototype 
main engine cowling 
and of the production 
line rear engine 
cowling, door 
assemblies, oil 
systems, and oil 
cooler mounting 


@ tess 


Abbey Panel & Sheet Metal Co. Ltd. 


OLD CHURCH ROAD Telephone Nos. 
Head Office : COVENTRY 89461 (3 lines) 


LITTLE HEATH | discraft Division: BEDWORTH 2321 
ALD. and A.R.B. approved 
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LIGHT SERIES 
These joints are designed 
specially for the aircraft 
industry and are of light 
alloy (Spec. L.40) anodised. 
Trunnion pins in hardened 
and ground steel, cadmium 
plated. They withstand 
some tension and compres- 
sion loads and are available 


HOKE universal jo int 
_forhigh speed dependability 


Well suited to high 
speed drives these joints 
can be used where tension 
and compression loads 
occur and often eliminate 
the need for telescoping - 
sleeves. They are made 
from 45-50 cons alloy steel 
to Air Coard specification, 
with hardened steel trun- 
nion blocks. 


Lightweight silver-zinc accumulator type H40/24 
is exclusively used in the ‘Gnat’ light jet fighter of 
the Folland Aircraft Co., providing the power to operate 
the controls and general electrical supply. 


Write for full particulars’ of 
silver-tine ae 
cumulators catalogue F/A 


VENNER ACCUMULATORS LTD., xinaston sy-rass 
MEW MALDEN, SURREY, Prene: MAL den 
Compances’ Verner — Venner Blectrones Led. 


AIR MINISTRY GAUGE TEST MOUSE’ AUTHORITY 89755/3)_ 


THE MOLLART ENGINEERING CO 


KINGSTON BY-PASS SURBITON SURREY ENGLAND 


PHONE ELMBRIDGE GRAMS» PRECISION SURBITON 
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FIRTH-VICKERS 


IN THE FORM OF 


CENTRISPUN 
CASTINGS 


This new ferritic heat-resisting steel has been supplied 
in the form of centrispun castings for many components 
in the Bristol “Olympus” engine. 

Once again our experience and knowledge in these 
special steels has produced “507"" with the high 
mechanical and physical properties that are required 
to ensure the efficient performance of such fine engines. 


Telephone 4205i 


RTH-VICKER Al LESS STE ets LT O., SWE FFIELD 
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Are you 
fashioned 


Temperature? 


People in Triplex glass houses needn’t 
worry about stones, falls in temperature 
or even bullets! Our pressure 
windows actually increase in strength 
as the temperature falls to -60°C. That's 
no mere claim—but cold, hard fact. 


ALBEMARLE STREET, PICCADILLY, LONDON, 


TRIPLEX SAFETY GLASS CO LtTo., 
TAY 


Standard designs 
200° 0” to 30’ 0” spans 


TROPICAL SHEDS & HOUSES 
GODOWNS * BARRACKS ° OFFICES, ETC. 


' SS . We supply and erect in any part 


FOR HIRE. Erection masts 30ft. to 120ft." high. Cranes and lifting tackle. 


BELLMAN HANGARS 


LIMITED 


Tel: GLOANE 6258 Cables: Uniestruct, Sowest 


WOBART MOUSE, GROSVENOR PLACE, LONDON, Sw 
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THE A.C. AGE IN THE AIR 


Why A.C. Electrical Systems 
are happy at any height 


None of the electrical headaches of D.C. systems at A.C. types of circuit breakers and switchgear are 


jet-aircraft operating heights—the brush and com- 
mutator wear, the cooling problems, the switching 
difficulties—exist with Constant Frequency A.C. 
systems. And such systems are now a practical 
proposition on multi-engined aircraft thanks to the 
Sundstrand Drive and its ability to achieve full load- 
sharing between any number of A.C. Alternators 
working in parallel. Except in the lightly-loaded 
exciters, Alternators have no commutators or 
brushes to wear nor have A.C. squirrel-cage motors. 


ELECTRIC 


SUNDSTRAND DRIVE 


Reliability . High efficiency - Close frequency control 
Low weight of system - Ease of paralleling 


DETAILS FROM ‘ENGLISH ELECTRIC’ 


AIRCRAFT EQUIPMENT DIVISION - PHOENIX WORKS - BRADFORD 


smaller and more reliable than their D.C. counter- 
parts. Alternators are more efficient overall than 
variable speed generators; there is much less waste 
heat to be dissipated, so that cooling is an altogether 
lighter and simpler operation. 

Further, as A.C. systems are less bulky, and need 
a lot less maintenance, the coming of the English 
Electric Sundstrand Drive-—well proven in 
squadron service in the U.S.A.F.—is good news 
indeed to designers, manufacturers and operators. 


ENGLISH ELECTRIC 
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Control Geer Generators Invertors 


For fixing seats to 
floors, for loiding 


seats, hinged stays, 


Hinge pins for 
ectess doors in 
wings or fuse 
lage, and attach. 
ment of un 
packets, rocket 
rails, bomb cer- 
riers, ete 


For towing equipment 
er ground equipment 
generally 


for instant 
release... 


‘PIP’ PINS FOR SAFE FASTENING —AND 


QUICKER SERVICING THESE self-locking quick-release 
pins are essential where the need for a positive fastening is equalled by the 
demand for easy and handy unfastening for servicing purposes. This, of course, 
applies to all types of ancillary equipment, mountings and structures. 

‘PIP’ PINS give a completely rigid internal self-locking grip but are easily 
released—one hand is all that is necessary to “snap” them in or out. They are 
the ideal locking quick-release pins for a variety of purposes. Fully approved. 
For full details of types available, write to the address below. 


Vide S.D.M. 205 and A.D.M. 275 ‘PIP’ Pins are 

the ONLY Proprietary quick release pins approved 

for use in Aircraft and Aircraft Equipment. 
(A.R.B. Approval E.1130). 


AVIATION DEVELOPMENTS LIMITED, KINGSBOURNE HOUSE, 229-251 HIGH HOLBOKN, LONDON, W.0.1. Tel. CHAncery 8601 
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hones Hove 35929 and 3408) 


| OLYMPUS-ENGINE YULCAN ALTITUDE RECORD-HOLDING 
aa 
Aovitive OF THESE DETECTOR HEADS | 
RIVES SEMI-CONTINUOUS CORD COVERAGE AND ENSURES 
(atco) 
| > BEVERLEY FREIGHTER 
| THE DN AT HELGROUND 
& 
WITH THE,AID OF TEST OUPLES WATCH 
| THE ENGINE'S HEALTH OF ron ANY 
THERMAL CONTRA! LTD 
MARINE WORKS 2 2 HOVE 


Antic Tern photographed by Eru Hosking Taken by high-speed flash with a specially constructed wt giving 680 joules with two lamps at an exposure of 1/5,000 mc. at f4.5. 
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The Ultimate Weapon? 


ANTA SUSANA: was ever a name more evocative of quiet beauty? Yet 
today the Californian settlement which bears it has all the tranquillity of 
Dante’s Inferno, being a place of searing flame, raging din and gushing 

steam: a desolation of pits and ugliness. That at least one gathers from the pic- 
ture on page 866. Nor is the ugliness only visual, for with it has come the word 
“Rocketdyne,” an etymological enormity but descriptive of the North American 


. Aviation division now dedicated to the development and manufacture of “high- 


thrust rocket engines.” 

For Santa Susana is the proving ground for the most fearsome power units 
ever made—the liquid-fuel rockets destined for America’s inter-continental 
ballistic missiles or, in the jargon of the day, I.B.M.s. 

The little that is known about these missiles is mostly apocryphal, but it is 
worth remarking that the supposed accurate range of the Convair Atlas (the 
“absolute weapon” of the United States Air Force) is 5,000 miles, this being 
attained by a multi-stage ascent to a height of 600-800 miles. Peak velocity is given 
as Mach 15. The North American Navaho uses a combination of rocket and ramjet 
power to propel it at Mach 2.5 at a mere 75,000ft, though it possesses (in the 
American idiom) inter-continental capability. And for ranges 4 yom to 200 miles 
or so there is the Chrysler Redstone, a missile of V.2 pattern. 

Until the super rockets demanded by the ultimate types of I.B.M. are per- 
fected the turbojet will have a place in the Northrop Seat dabeand for a range 
of 5,000 miles at heights up to 60,000ft; but the liquid-fuel rocket is the inevitable 
key to long-distance bombardment, for it alone appears capable of defying inter- 

tion. And with a nuclear warhead it threatens to become the ultimate weapon. 

f knowledge of the American rockets is scant, then literally nothing is known 
of British developments in the same sphere. Truc, we in this country are taking 
the lead with rocket fighters; but these demand thrusts measurable in thousands 
of pounds, whereas for the long-range missile tens or hundreds of thousands will 
be the order of the day. Firmly reassuring, however, is the knowledge that a 
ten-year mutual technical-assistance agreement exists between North rican 
Aviation and Rolls-Royce, Ltd., whereby Rolls-Royce are licensed to manu- 
facture rocket systems designed and developed by N.A.A. 

Thus, to the charge of a compuny which gave us pre-eminent piston engines 
in two world wars, and in late years has admitted no peer in turbojet and turbo- 
prop development, an ing of immeasurable consequence is committed. 


Exit Able Baker 
VERY English-spcaking pilot is familiar with the phonetic alphabet a 
E ning with the words, Able, Baker, Charlie. It is a familiarity which 
bred not contempt but affection, coupled with a fierce and sometimes 
unreasoning dislike of the “standard” Alfa, Beevo alphabet introduced by the 
International Civil Aviation Association some five years ago. 

The L.C.A.O. alphabet, while consisting largely of English words, was designed 
to be spoken easily by non-English pilots and controllers—particularly in Spain 
and South America. As a result, many of the words chosen have a Latin origin 
and convey an aural impression which—in English ears, at least—is oddly out of 

lace on the flight deck of an aircraft. Such words as Foxtrot, Romeo, Sierra and 

ango, for example, seemed to introduce a flippant, ag | note—and how man 
Englishmen would willingly exchange King, Love, Mike for Kilo, Lima, Metro 
However, as reported on page 882, L.C.A.O. have improved their Alfa, Bravo 
alphabet by replacing five words shown to have caused confusion. The vast 
majority of member-states have accepted the modified version, and it is likely to 
become standard radiotelephony procedure within 18 months or so. 

The time has come, it seems, to bid a reluctant farewell to Able Baker, con- 
soled only by the knowledge that Charlie, Mike and X-ray will survive as part 
of the LC.A.O. alphabet (1956 version). 
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C-IN-C DESIGNATE of Bomber Commend, Air Marshal Sir Harry 
Broadhurst, KCB, CBE, DS.0., DFL., AFL., last week piloted 
the Handley Page Victor, assessing its performance at low ievels and 
at 46,0001. Sir Harry mode a simulated bombing run and remained 
at the controls during the landing. He is seen (centre) with (left) 
Mr. Williems, HP. chief fii observer, and, on the right, 
F/L. J. W. Allem, test pilot, and G/C. R. C. M. Collard, sales manager. 


FROM ALL 
QUARTERS 


Bristol/Fiat Agreement 

T is expected in Italy that by the end of this week an pe 

ment between the Bristol and Fiat companies will have 
concluded in Turin. Under its terms, Orpheus turbojets 
would be supplied to the Italian company, who would at the 
same time secure the uction licence for the engine, to be- 
come effective should the G.91 attack fighter be accepted by the 
NATO Air Forces. 4 “yo by Fiat of an unspeci- 
fied British airliner may also announced shortly. 


Britain's Research Rocket 
IN the Commons last Monday Mr. Erroll, Under-Secretary, 
Ministry of Supply, said that a British high-altitude rocket 
project for research in the upper atmosphere was making good 
progress. Work was being carried on at the R.A.E., which was 
responsibie for the vehicle itself, and design was now complete. 
The rocket would be some 25ft long, 17in in diameter, and 
powered by a solid-propellant. Six university departments were 
collaborating in the project, through the Royal Society. Their 
contribution incl provision of measuring equipment for use 
at altitudes of 25-120 miles. The first trial firings are expected 
at Woomera in the second half of next year. 


Anglo-Swedish Airline Pool 

RIEF details of a pool agreement between B.E.A. and Scan- 

dinavian Airlines System were announced this week. From 
April 22nd next year, the two airlines will work together to increase 
traffic between London and Scandinavia; revenue will presumably 
be shared between them on a capacity basis. Particular emphasis 
will be placed on night services, the frequency of which will be 
almost doubled. B.E.A. and S.A.S. will jointly te a new 
route between London and Bergen, and B.E.A. will join S.A.S. 
on the latter's London-Gothenburg route. 


The Turbo Transporter 
OW known as the Turbo Transporter, the Soe 
Piasecki YH-16A, largest turbine-powered transport helicopter 

in the world, has recently been publicly exhibited at Phila- 
delphia International Airport. Powered by two Allison YT38-A-3s, 
it has already demonstrated its ability to fly and maintain height 
with normal load with one engine shut down, and autorotative 
descent has been effected, with both engines off. Data gathered 
from recent tests are being used im the construction of a third 
helicopter of the series, the YH-16B, which will carry 69 armed 
men and is expected to be the production version. 

Recently announced data for the YH-16A are: max. speed, 
about 150 m.p.h.; service ceiling, over 18,000ft; c.g. range, 46.Sin; 
gross weight, over 32,000 Ib; overall length (rotors turning), 134ft; 
rotor diameter, 40ft; cabin cubic capacity, 2,250 cu ft. photo- 
graph of the machine appears below. 


Atom Power in Russia 
TH air correspondent of Warsaw Radio lately Russian 
publications referring to design work now way on an 
atom-powered aircraft with “limitless range and endurance.” The 
designer was stated to be Professor Pokrovsky. “But,” said the 
correspondent, “this aircraft will probably disappoint the expec- 
tations of many listeners. This air machine, atom-propelled, is 
extremely heavy and large. It has a very long body—some fifty 
metres long—at the end of which the atom reactor is situated. In 
this way the problem of protecting the crew and passengers from 
the murderous radiation, which is inseparable from atom reactors, 
can be solved. A lead screen can also be used to screen the 
reactor, thus shortening the tail, but at the same time this increases 
the weight of the aircraft. A square metre of such a screen would 


probably not exceed two tons of weight. The forecast speed of 
such an atom-propelled aircraft prototype would be from 600 to 
800 kilometres per hour.” 


PIONEER for 46 years (his first flight was made on August Ist, 1909) 
wos Mr. Glenn L. Martin, whose death occurred at Baltimore last 
Sunday. It is hoped to print an appreciation in the coming issue. 


Tyne Progress at Derby 


AIRLINE operators all over the world are keenly watching the 
progress of the Rolls-Royce R.B.109 Tyne turboprop. 
They are fully aware of the fact that Rolls-Royce’s unrivalled 
experience in the development and manufacture of turboprop 
engines for airline service has been built into this remarkable 
engine; and there is no substitute for experience when it comes 
to serving the needs of airline operators. 

As we have described earlier, the Tyne is a it-compressor 
engine with « pressure ratio of no less than 12:1, low-pressure 
rotating assembly being connected at its forward end to a special 
quiet-running double-heiical reduction gear which drives the 
airscrew. The high pressure ratio alone would suffice to give 


TURBINE POWERED: The 40-passenger Picsecki YH-16A_ referred 
to in a news item above, being demonstrated at Philadelphia Inter- 
notional Airport. Still lorger successors ore on the way. 


656 FLIGHT, 9 December 1955 
‘ 
/ 
: 


A PROTOTYPE TYNE is seen during hangar testing, at Derby, suspended from a wing and driving an airscrew. (Right) Another view, showing 


exceptional opefating economy; but it can also be inferred from 
the manufacturer’s guarded statements that air-cooled blading is 
fitted in at least some of the stages of the Tyne turbine, and the 
increase in maximum turbine entry temperature, which this would 
permit, would greatly increase the power and further improve the 
specific fuel consumption. 

Prototypes of the Tyne have been running at the Rolls-Royce 
research and development establishment at Derby since the spring 
of this year. The initial design power is 4,020 s.h.p., correspond- 
ing to a total equivalent shaft h.p. of 4,470. Later it is expected 
that this will rise in stages up to, and possibly be , 5,000 e.h.p. 
In cruising flight at 425 m.p.h. at 25,000ft, the Tyne will initially 
deliver an output of 2,470 e.s.h.p. with a specific fuel consum 
tion of 0.414 Ib/hr/e.s.h.p.—a , x better than that of 
majority of piston engines. The weight of the Tyne is no 
more than 1,380 Ib. 

Two photographs on this page show one of the on 
hangar test, slung from a simulated wing structure and driving 
a large four-blade airscrew (both de Havilland and Rotol airscrews 
are being employed). In front of the spinner can be seen a large 
drum-like assembly supported by a triangular array of struts and 
ties. This device contains a fan which can play cold air over the 
Tyne while the electro-thermal de-icing elements of the cowli 
leading-edge and airscrew spinner and blades are being Praca 4 
The flow of cold air prevents the elements from overheating. At 
the downstream end of this assembly can be seen rows of con- 
centric rings; these are actually feomned by a spirally wound sensing 

t which records the mean temperature of the air (ambient 
and “cooled”) passing through the engine. Thus the perform- 
ance can be reduced to standard conditions. The engine itself is, 
of course, extremely fully instrumented. 

_ Development running on the test-bed takes place without an 
airscrew and with the engine coupled to an eddy-current dynamo- 
meter for recording the shaft power developed. Intake air is 
admitted to the building through a filter room in an upper-storey 
wing from which filter elements clean the air with the minimum 
aang Loge The air is then taken into the test cell through a 

duct ahead of the engine, and is admitted directly to 
the intake. This intake air can, if necessary, be heated on 
tionally cold days in order to keep the power as close as possi 
to that devel under standard conditions. 

Next year these en of the future will be flying, first in a 
Lincoln test-bed and later in an Ambassador which B.E.A. intend 
to operate to scheduled services as a freighter. The first announced 
application of the Tyne is the propulsion of the Vickers- 
Lengthy en whieh begins en page 
s issue. 


Salvage Simplified 


OF the batch of Hunting Percival Provosts which have been 

_ sold to the Royal Iraqi Air Force, two which suffescd damage 
during their delivery flight have recently been involved in a some- 
what unusual charter and salvage operation. 

Five of the Provosts (writes a correspondent) were being flown 
out to Iraq as a group. As the formation was landing at Dijon 
two came into contact with each other and damage was sustained 
to wings, canopies and tail Insurance coverage for the 
flight had been taken out in Iraq, with re-insurance placed on the 
London market. On receiving news of the accident the London 
underwriters contacted the air safety and salvage department of 


drum-like unit for cooling the engine/airscrew de-icer elements. (News item in these pages; another picture, p. 860.) 


the British Aviation Insurance Co., Ltd., with instructions to see 
if salvage was ible. In the meantime Hunting Percival staff 
had to Dijon, and were able to report back that though 
the could be sepeiced thet the job 
could be done on the spot in France. 

The insurance company’s salvage department to the 
underwriters that it ahight be possible to fit the two Provosts 
into a Bristol Freighter and they were given the O.K. to 
try. Discussions and experiments followed at Luton between 

tatives of Hunting Percival, Silver City Airways and 
British Aviation Insurance, and it was decided that it could just 
be done. A number of factors had influenced the salvage depart- 
ment personnel in choosing this method of recovery. The only 
other possible way of bringing the two aircraft back to this coun- 
try was on “ Mary” trailers. To have used them—and two 
would have been necessary—would have meant a round trip for 
each trailer and its crew of something over 800 miles; the return 
journey held out prospects of a trip on French roads with snow 
and ice a strong possibility; then, on arrival at the French port, 
and again on this side of the Channel, the aircraft would probably 
have had to be handled by dockers who are not used to dealing 
with such specialized cargo, with the chance of possible further 
damage. And last, but by no means least, came the question of 
finance. The cost of chartering the Freighter was certainly no 
more—and was probably less—than that of sending the two 
"I Marys” and their crews to Dijon. 
ile the discussions were going on in this country the work 
of dismantling the damaged aircraft was proceeding. The main- 
planes, airscrews and empennages were removed but the fuselage 
remained intact. When this work had been completed England 
was cabled and the Freighter was on its way. As can be 
imagined, there was little room to spare and the loading was a 
tricky operation. Nonetheless, it was completed in 36 hours. 
Owing to the strike of French airfield controllers it was necessary 
to fly V.F.R., which meant that take-off had to be postponed 
several hours; but within 48 hours of leaving England the “two- 
in-one” Freighter was back in this country. At the time of 
writing, the vosts are being repaired at Luton. 


France's Airport Strike 

THE strike of French air traffic control staffs was well into its 
fourth week at the time of going to I ey and payee of an 

early settlement remained uncertain. ¢ collapse of the Faure 

Government on November 29th left the strikers with the alterna- 

tive of returning to work (having, in theory, no employers to strike 

against) or of waiting to resume negotiations with the next 
ernment. Apparently they chose the second course. 

The volume of traffic between London and Paris was near- 
normal, however, higher load-factors compensating for reduced 
frequencies. B.B.A. were operating four passenger and one freight 
service daily between London and Creil, near Paris, having 
suspended two London-Paris flights and the Maiichester-Birming- 
ham-Paris service; many Midlands passengers, however, travelled 
via London. Air France were operating four or five London-Paris 
services daily, with Orly and Bretigny serving as Paris terrrinals, 

The Skyways coach-air service, which suffered a few days’ .nter- 
ruption when the strike began, was running to schedule. To 
meet Christmas travel demands, Skyways are uadrupling the 
frequency of their service for the per trom December 22nd 
to January 4th inclusive. 
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RAL. rocket model of 1953. M=2.5. 


An R.Ae.S. Main Lecture 


Given at Boscombe Down 


PART I 


Free-flight High-speed Research 


T the Aeronautical Society's first “main” lecture to 
be held at the Aeroplane and Armament Experimental 
Establishment, Boscombe Down, Mr. P. A. Hufton, M.Sc., 

and Mr. J. A. Hamilton, M.B.E., B.Sc., A.F.R.Ae.S., spoke on 
Free-flight Techniques for High-speed Aerodynamic Research. 
Before a large audience at Boscombe on Thursday, December Ist, 
Mr. Hufton, head of the supersonics section of the aerodynamics 
department, R.A.E., gave general introductory and final remarks 
to the paper, the main body of which was presented by Mr. 
Hamilton, who is in charge of free-flight investigations in 
Mr. Hufton’s section at the R.A.E. Chairman of the mecting 
was Mr 1. Rowe, president of the Society, who was intro- 
duced by A. Cdre. R. A. Ramsay Rac, O.B.E., president of the 
Boscombe Down R.Ace.S. branch. 

The use of freely flying models to gain an understanding of the 
laws of flight (the paper an) dated from the earliest days 
of aerodynamic experiment or the aeronautical pioneers simple 
flying models were one obvious means of putting their theoretical 
analyses to the test and of acquiring additional physical insight 
into the mechanics of flight. But the disadvantages of flying 
models for all but the simplest qualitative tests soon led to their 
almost complete extinction in favour of the wind-tunnel; this 
eclipse persisted until the problems raised by wind-tunnel block- 
age at near-sonic velocities led to a renaissance of free-flight tech- 
nique—now enabled, by developments in electronics and rocket 
propulsion, to provide quantitative information throughout the 
transonic Mach number range 

With the advent of truly transonic working sections the tunnel 
had once more become the primary tool of 4 acrodynamicist at 
transonic speeds; but, unlike other stop-gap expedients, the free- 
flight technique had shown virtues which had gained it a place 
with full-scale flight and the tunnel, as a research facility in its 
own right, at high supersonic as well as at transonic speeds 

Three main forms of free-flight* experiment had been tried 
in the United Kingdom. They were those employing: (a) ered, 
air-launched test vehicles; (b) unpowered, air-launched test 
vehicles; (c) powered, ground-launched test vehicles 

The initial effort on free-flight development went into a powered 
air-launched test vehicle—the R.A.E. Vickers rocket model. This 
was a model aircraft with unswept wings, having a length of 11ft 
and a wing span of &ft. Propulsion was by liquid-fuel rocket 
motor using a mixture of methyl! alcohol and hydrazine hydrate 
as a fuel and concentrated hydrogen peroxide as an oxidant. The 
aim was to release the model from its parent aircraft (a Mosquito) 
at a height of 36,000ft and a speed of 400 m.p.h.: once released 
it was propelled by the rocket to supersonic velocity and controlled 
in straight and level flight by means of an autopilot. During its 
flight the model was tracked from a ground station by radar and 
its behaviour recorded by ground telemetry 

The fate of this investigation was now well-known. Mechanical 
and electronic problems, raised by the complicated and advanced 
nature of the model and its rocket motor, engulfed the project 
from its inception; and to these problems were added the opera- 
tional difficulties of a complex ground and air organization when 
flight-test work began. After a long and troubled period of 
gestation a successful modus operandi was evolved, but by that 
time more economical methods of investigating transonic flight 


had been developed and the project was a before it had 
produced any results of value 
More success was achieved with un airborne test 


vehicles. These were also equipped with telemetry and tracked 
ay omne but obtained the required transonic velocities in free fall. 
This technique was still in use in the United States and to a lesser 


*In this context and elsewhere throughout the paper the term “free 
thght” appertamed to aerodynamic experiments at transomc and super- 
some speeds. Investigations into low-speed aerodynamuc problems had 


also been made using freely flying models, ¢.g., for take-off and landing 
and spinning. These were not considered in t 


lecture. 


extent in this country for bossb ballistics; it major deswhack, 
apart from the operational difficulties, was the limited Mach 
number range which could be covered by one model. For aircraft- 
model work it had been abandoned in the United Kingdom in 
favour of the powered ground-launched model. 

Many factors influenced this choice of technique, but the over- 
riding one was the operational age Ay launching from the 
ground compared with air launching. ¢ relative compactness 
of the range layout for -launched trials eased the problem 
of controlling the experiment and introduced that high degree of 
flexibility which was neces when dealing with test vehicles 
of unconventional design—and often unconventional behaviour! 
In ground-lauached free-flight tests the aircraft or component 
model was launched from a simple platform and accelerated to 
the maximum required velocity by a solid-fuel rocket motor. After 
the motor had ceased to burn—the propulsion period usually 
occupied no more than two or three seconds—the model deceler- 
ated in coasting flight to cover the necessary Mach number range. 
During the period of coasting the behaviour of the model was 
recorded externally by electronic and optical means and internally 
by radio telemetry. 

The remainder of the paper was concerned with the ground- 
launched mode! method of free-flight aerodynamic research. — 

An average time of flight for a rocket-prope!jed aerodynamic 
test vehicle was 12 sec. Within this period the vehicle was 
accelerated from rest to a maximum Mach number of, say, 1.5 
and then decelerated to subsonic velocity: the total distance 
covered was three or four miles and the maximum height achieved 
about 2,000ft. During its flight the model might be rolling con- 
tinuously at rates of up to 3,000 deg/sec, or oscillating continuously 
in pitch with frequencies of the order of 12 c.p.s. The problem 
of recording the behaviour of such a short-lived body was mani- 
festly a formidable one and its solution had given rise to a new 
and esoteric branch of instrument and electronic engineering. 

Associated with these developments was the establishment and 

ation of the complex ground organization at the trials range. 
The responsibility for this service, whether for aircraft-model or 
missile trials, rested with the Guided Weapons Trials Department 
of the R.A.E. Indeed, most of the recording methods described 
owed their inception to the need for guided-missile flight trials, 
and the aerodynamic free-flight technique was fortunate in having 
at its disposal not only the instrument and electronic develop- 
ments prompted by the guided missile, but also the associated 
production facilities. It was doubtful whether the free-flight 
technique would have been successful in its present form without 
this help from the missile groups. - 

The three principal measurements were those of trajectory, 
velocity and position in roll. Trajectory was obtained optically by 
having several kine-theodolites — at suitable intervals along 
the proposed direction of flight. gave simultaneous records 
of the bearing and elevation of the test vehicle at intervals of 
+ sec throughout its flight. Simultancity was ensured by having 
the shutter of each camera operated from a central timing source 
which also supplied timing to all other range facilities and thus 
eliminated errors owing to incorrect synchronization between the 
various forms of record involved. 

Velocity was measured by a radio- system which beat a 
constant-frequency radio signal against its echo from the moving 
test vehicle, Thus, the apparatus measured the change in the 
distance transmitter-vehicle-receiver, and compared this with a 
time base: the trajectory of the model being known, this informa- 
tion could be converted into line-of-flight velocity. If the theodo- 
lite and Doppler records were of reasonable quality, the line-of- 
flight velocity could be determined to within + 2ft/sec. 

Using a numerical double-differentiation process. the Doppler 
record could be made to yield longitudinal acce!eration and hence 
drag. The accuracy obtained in drag measurement using Doppler 
was dependent upon the rate of change of drag with ume: where 
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this was high, that is, at near-sonic Mach numbers, the Doppler 
calculation tended to round-off sudden variations in 
ann free-flight tests required a measurement of rate of roll, 
and although this could be obtained by a telemetered measurement 
taken within the model, the more usual method was to use a 
specially designed roll-position indicator. The operation of this 
tus depended upon the ability of certain shapes of aerial to 
give plane-polarized signals. The rolling test vehicle contained 
a@ transmitter (spinsonde) with a constant-frequency oscillator 
radiating through a half-wave dipole; the signals from this were 
received by a ground unit having a polarization-sensitive acrial 
system. When the planes of the transmitting and receiving acrials 
were orthogonal, then the received signal was a minimum: when 
they were co-planar the received signal was a maximum. Thus, 
by noting the maxima and minima, the roll position of the vehicle 
at intervals of 90 deg might be deduced: in practice the ground 
acrial was also made to rotate at 45 rev/sec (in the opposite direc- 
tion to that of the model) and the maxima and minima then 
occurred at about 180 times per revolution, thus giving improved 
definition of position. 
Measurements of force, moment, pressure, incidence, etc., were 
taken within the test vehicle itself and transmitted to a ground- 
recording station by an airborne telemetry unit. The unit normally 
used for aerodynamic investigations worked on a time-multiplex 
system* with a carrier frequency of 465 Mc/s, modulated in the 
range 130-160 kc/s by the variables being measured. There were 
main components in each unit: the physical quantities to be 
measured were converted into electrical quantities by variable- 
inductance transducers: each transducer was connected to one 
or more contacts on a 24-point, electrically driven i switch. 
The transducers, in conjunction with the so-call ulator,” 
formed a tuned circuit in which the variations in inductance were 
converted into frequencies in the 130-160 kc/s band. These fre- 
wency variations were then used to amplitude-modulate the 
5 Mc/s carrier-wave generated by the R.F. oscillator which was 
the final link to the transmitting aerial. 
The switch em Tab ee a motor-driven contact arm rotating at 
ps ayn te 120 rev/sec. This gave adequate definition for 
but where a transient or cyclic variable was being 
poet the appropriate transducer could be connected to two or 
more contacts, thus giv improved definition in return for a 
reduction in the number of variables which could be recorded. 
In most transducers, the armature was cantilever-mounted on 
two leaf-springs, the full-scale deflection being such as to give 
a movement af the armature relative to the coil of 0.01in. is 
gave a robust instrument with an accuracy of +2 per cent of full- 


scale deflection and an adequately high natural frequency for the 


conventional free-flight techniques.t Such transducers were avail- 
able for measuring li acceleration, angular acceleration, pres- 
sure and incidence. The incidence vane was a good example of 
the design ingenuity which had to be exercised to meet the require- 
ments of free-flight work.t| An incidence vane must be robust 
enough to cope with longitudinal accelerations of 50 g and trans- 
verse accelerations of 30 g; bearing friction must be low, because 


*i.¢., the information from the various transducers was not transmitted 
simultaneously on different channels but in a fixed time-sequence on a 
single transmission wave. 

tFor example, in dynamic } stability studies the model 
pitching fre y was between 10 and 15 c.p.s. and the natural fre- 
quency of the linear accelerometer transducers used to record lift force 
and moment was about 120 c.p.s., associated with a damping coefficient 
near the optimum 65 per cent of critical. 

tT his and the other transducers described here were designed by the 
Instrumentation Department of the R.A.EB. 


R.A. air-launched unpowered model in position beneath a Mosquito. 


of the high longitudinal loading at high Mach numbers; and a close 
static balance must be achieved, otherwise the transverse accelera- 
tions occuring during dynamic stability manceuvres would intro- 
duce out-of-balance errors: all this must be attained with a total 
incidence range of +5 deg, and an accuracy of +0.1 deg. By 
making the armature integral with the rotating vane, and the coil 
integral with the sting which was attached to the model, strength 
and accuracy had been achieved in the minimum space. 

An important factor in the efficiency of the airborne telemetry 
radiation was the aerial system, and in many ~~ = tests a good 
acrial installation must be obtained without interfering with the 
external shape of the model. For models with wooden fins this 
could be achieved by embedding a copper strip in the fin: for 
metallic fins a slot aerial replaced the simple strip. 

The principal function of the ground receiving equipment was 
to convert the frequencies in the 130-160 kc/s band into equivalent 
displacements, and record these for the purpose of analysis. There 
were two principal means of presentation: in the first the outputs 
from each contact on the airborne scanning switch were displayed 
sequentially in time as deflections on a single cathode-ray oscillo- 
scope and recorded on 35 mm film. This was the more accurate 
record, but because of the method of presentation it did not ae 
itself to a quick qualitative gees may of the results from a fli 
test: such a quick appreciation 7 t be important when a se 
of models was being fired, and the results from those already 
flown might affect the flight programme of those remaining. An 
alternative record allowed this qualitative assessment by having a 
series of oscilloscopes; these oscilloscopes recorded only when the 
scanning arm of the switch was on the appropriate contact, and by 
arranging them side-by-side the individual transducer reading 
could be made to appear as separate record lines on a single 

tive. 

ince, for nearly all test vehicles, post-flight calibration was 
impossible, the need for accurate and rapid pre-flight calibration 
was paramount. A fundamental requirement for reliable results 
was that transducers should be calibrated with the telemetry unit 
to be used in the flight test; and this, combined with the other 
desiderata, had led to the development of calibration apparatus 
specifically for free-flight instrument installations. good 
example of such a device was the incidence-vane calibrator. The 
usual procedure was to install the vane in the model, align it 
with a known longitudinal axis and then calibrate in situ. The 
calibrator was clam to the support sting and rotated the vane 

a worm wheel motion: the frame and q t were 
spring loaded to ensure freedom from backlash. 

Linear accelerometers were calibrated in the usual fashion on 
a turntable. The example illustrated by the lecturers had two 
special features: the drive was by means of a compressed-air jet 
impinging on a series of peripheral vanes to avoid extraneous 
vibration, and the speed measurement was obtained by cou —— 
the output of a photo-electric cell activated by about a thou 
small holes drilled around the turntable circumference. Angular 
accelerometers were calibrated on an oscillating table and pressure 
transducers by comparison with a manometer. 

Observations of ground barometric pressure and ambient 
temperature were taken throughout the trials by a meteorological 
station at the range head. The meteorological staff also measured 
wind velocities over the operating range of altitude by the balloon- 
tracking method. 

Temperature and pressure at altitude were not recorded locally 
but were interpolated from radio-sonde measurements taken at 
major meteorological stations in the south of England. 

(To be continued) 


A representative kine-theodolite record (frame speed, five per second). 
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HELICOPTER TRANSPORTER is demonstrated 
ot Willesden by Mr. Tim Cletterbuck of Heli- 
copter Services, Ltd. (See “Rotor Tip,” below.) 


HERE 


AND 


THERE 


Australian Muroc ? 
THE dry salt lakes of Central Australia 
may be developed as test centres similar 
to that at Muroc, California. The idea 
has been discussed at a Commonwealth 
Aeronautical Advisory Council meeting in 
Melbourne. Apart from — for 
the testing of supersonic aircra 

could be the site of a supersonic rocket 
propelled sledge, carrying model aircraft. 


Exports Up 
BRITISH aviation exports in October 
totalled £5,701,107 in value, an increase 
of £1,773,658 over the wtal for the 
corresponding month last year. This 
represents an estimated annual rate, 
based on ten months, of over £634m as 
against rather ore  . for a similar 
period last year. yment in the in- 
dustry during 5 Septem r stood at 246,900, 
an increase of 2,200 over the August total, 
p> of 11,500 over the figure 
September 1954. 


Airships at the R.Ae.S. 

THIS evening’s Royal Aeronautical 
Society section lecture (at 7 p.m. in the 
library at 4 Hamilton Place) will be given 
by Lord Ventry, who will talk about air- 
ship progress in America. Another airshi 
authority, W/C. Cave-Brown-Cave, wi 
also speak, and there will be a discussion. 
Mr, J. Fairlie, hon. secretary of the annual 
lighter-than-air reunion, hopes that the 
evening's proceedings may lead two the 
formation of a lighter-than-air section by 

Society. 


SOME 40 he demonstration flights 
were made last Saturday at Willesden, in 
North-West London, where the local 


their ta Bell 47s and by a Westland 
Mr. John Crewdson made a 

charter t from the South Bank site, 
carrying Raymond Way, the well- 
ent, his 


Aircraft Constructors 
December Sth to 29, St. 


ames, London, (Trafalgar 323 3231). 
s is now the Society's only address. 


A Course on Noise 

A ONE-WEEK course entitled Acoustics 
for Aeronautical Engineers will be given at 
the University of Southam ee | during the 
week of April 15th-21st, 1956. It is intended 
for the increasing number of aeronautical 
engineers who are having to deal with 
acoustical problems, but have had no formal 


training in the subject. The syllabus in- 
cludes: aerod, namic noise generation and 
sound waves; silencing 

s, and the effects of noise on people; 
electro-acoustic measuring techniques; and 
effect of noise and vibration on aircraft 
structures. Details from A. 
Mercer, Physics Department, niver- 
sity, Southampton. 


Scale Speed, 3,000 m.p.h. 

A CONTROL-LINE model aircraft 24 

at Heston on December 4th by Mr 

Raymond Gibbs attained a world record 

motor was designed by Mr. F. Carter. 


The Rolls-Royce Strike 

AT mass meetings in Glasgow last week- 
end, men taking part in the six-weeks-old 
Rolls-Royce strike voted in favour of try- 
ing to extend the dispute to the company’s 
establishments in other parts of 
British Isles. Delegates from the English 
factories were due to attend a meeting 
with the Scottish strikers’ delegates in 
York on Wednesday. Some 7, men 
workers are on strike from the company’s 
factories in Scotland. 


DURING recent tests over the main 
Toronto - Buffalo highway, instructions 
were given to motorists by tr con- 
trollers in helicopters equipped with 
loud-hailers. According to the police— 
who may adopt helicopters for traffic 
control as a result of these tests—it was 
possible for motorists to hear the 
instructions even with their car windows 


To Encourage Initiative 
LORD HIVES, chairman of Rolls-Royce, 
Led., is to be chairman of the new 
National Council for Awards in Tech- 
Minister of Education 


ir Arnold 


Roxbee Cox (Brush Group), S 
* William 


Hall (Hawker De 

Jackson (Metropolitan-Vickers), Mr. Idris 
Jones (National Coal Board) and Mr. 
Russell (Chief Education Officer, 
_ The remaining six mem- 
elected yesterday. The 
meet for the first time 


TYNE ENTWINED: The new Rolls-Royce 
turboprop on a test bench, and without air- 


ax 
Rotor Tip 
authorities have OUL section a 
rubbish tip as a helicopter site. Helicopter 
Services, Lid., have been appointed 
licensees, and the flights were made 
co-director in Helicopter Services, Mr. 
Clutterbuck, demonstrated operations 
from his company’s helicopter trans- 
porter, a wheeled “flight deck” equipped 
with radio and with lighting for night 
flying. The =>) piloted by Mr. J. 
Frazer, arrived from Yeovil, 
O. L. L. Fitzwilliams and Captain Traill 
of Westlands. 
S.B.A.C.’s New Home 
A THE offices of the Society of British 
» announced last week the nam of five 
Other pictures, ond on account of recent 
progress, appear on p. 857. ~ 


DE-ICING SPRAYED ON 


Napier electrical de-icing is put on with a spray gun in three layers (insulation, 
heating element, insulation) to a total thickness of less than .05 inch. The chief 
advantages of this new surface heater are (1) it can follow any contour, (2) it 
can be repaired easily, and (3) it is resistant to sand, rain, fuels or hydraulic 
fluids. Operation can be cyclic or continuous, thermostatic or manual. Napier 
de-icing can be applied to aircraft in service or to new designs. Our engineers 
are ready to work with airframe manufacturers on de-icing problems from 


drawing board to flight acceptance. 


FLIGHT DEVELOPMENT ESTABLISHMENT 
LUTON AIRPORT + LUTON - BEDFORDSHIRE 
12 


NAPIER SON LIMITED, 
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COSSOR GEE MARK III FOR G-5-7 


This de Havilland Heron of the Queen’s Flight is one of the latest aircraft 
to be fitted with Cossor Mark III Airborne Navigational 
Equipment. Accurate to within 100 yards close to the chain 
and 0.5% of the range at distances greater than 100 miles 
from the centre of the chain, Gee Mark III is compact, Ei il The neceiven. This 
inexpensive and absolutely reliable. Its installation in G-5-7 eS Goceies 
generator, can be installed up 
—the de Havilland Heron of the Queen’s Flight to 25 ft. from the indicator. 
— follows its wide use in the R.A.F. and continental air forces, 
and in the Viscount fleet of Aer Lingus. The Cossor Gee 


Mark III is a well-proved aid to safe navigation in the air. 


CALIBRATED STROBE CONTROL 
THE COSSOR GROUP OF COMPANIES - HIGHBURY GROVE LONDON - 
Phone: CANonbury 1234 (33 lines). Grams : Cossor, Norphone, London. Cables : Cossor, London. 


COSSOR RADAR LTO. COSSEOR INSTRUMENTS LTO. STERLING CABLE CO.LTO, 


A. COSSOR LTO. 


FROOVUCTE LTO. COSSOR (CANADA) LTO, BEAM INSTRUMENTS CORPORATION (U.5.A.) 


| 
<.. 
J) 6) ‘The INDICATOR 
fe ry only is required to hand 
| 
| 
| PY this equipment and the GEE 
Ground Control System, write to: 
\ 
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EVOLUTION 
of the 
VANGUARD 


By THE TECHNICAL EDITOR 


next aircraft in the Vickers-Armstrongs line after the 
Viscount. That there would be such an aircraft has never 
been doubted. In fact, during the past two years we have our- 
selves commented on foreign reports of various low- and high- 
wing projects powered four new Rolls-Royce turboprops then 
known as the RB.109. t the companies ickers- 
Armstrongs and Rolls-Royce, together with their sponsor, British 
European Airways—maintained silence until a few weeks ago 
(Flight, October 21st, 1955) when the V.900 was announced. 
is silence can be explained by several factors. First, it is fair 
to state that there has not, until recently, been very much to say; 
it is only during the past few months that the design has reached 
any sort of finality, and various major items may still suffer 
change between now and the apne of the first aircraft in 
1958. Another reason is the purely commercial one of not —| 
one’s competitors any more than is inevitable. Nevertheless, 1 
one is going to sell a product one has to tell the world about it 
and the general layout of the V.900 design is now public property, 
even though the first-flight date is some four years ahead. 

In our issue of October 21st we outlined the basic characteristics 
of the new aircraft and published the first illustrations of its 
exterior form and a typical seating plan. It is now sible to 
supplement this with a preliminary account Vickers- 
Armstrongs’ design-thinking since 1953, in the course of which we 
can reveal a number of important factors which determined what 
sort of aircraft the new airliner would be. 

Any new design of transport is tailored, as far as possible, to 
meet the expected needs of operators at the time that the aircraft 
becomes available for service. Ideally, of course, the manufacturer 
should prepare the design in close co-operation with one or more 
actual prospective purchasers, and Vickers-Armstrongs are 
exceedingly fortunate in having a solid background of intimate 
co-operation with B.E.A: (which was discussed in some detail by 
Mr. R. C. Morgan, the Corporation’s chief project and develop- 
ment engineer, in our issue of Janu 16th, 1954). This co-opera- 
tion, with which should also be coupled the name of Rolls-Royce, 
has already resulted in the establishment of a pool of knowledge of 
turboprop transport design and operation which is unrivalled 
anywhere in the world. It is also relevant to note that, with the 
Valiant medium bomber, Vickers and Rolls-Royce have built up 
considerable experience in the operation of large, high-speed air- 
craft, which has already proved no mean advantage in the design 
of the Vanguard. 

British European Airways began to put the V.701 Viscount to 
work in March 1953, nearly five years from the first flight of the 
V.630 Viscount prototype. It was just at this time that serious 
discussions were initiated with Vickers upon the question of a 
successor to the Viscount, and it was also at this time that the 
concept of the long-fuselage Viscount (the V.800 family) became 
crystallized. As a first jumping-off point, the constructor and 
operator explored the possibility of developing a new airliner 
directly from the long-fuselage Viscount project. The first series 
of studies, collected under the manufacturer’s type number V.850, 
was based upon a direct “stretch” of the V.800, with a rather 
larger fuselage and wings and with a capacity at maximum range 
of some 50 passengers. Power was to have been provided by four 
Rolls-Royce Dart RDa.8s, an engine which at that time was 
little more than a glimmer in the Rolls-Royce eye, but was (and is) 
looked upon as the ultimate in Dart development, at ing 
like 2,500 s.h.p. 

This V.850 design was very seriously studied over an extended 
period, but was eventually rejected owing to its inability fully 
to meet the Corporation's requirements for improved speed and 
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carrying capacity. It was at this point that it became apparent 
that, whatever form the new airliner took, it would have to have 
a new powerplant designed for it; and this has, of course, 
to be the case. In place of the V.850 there came a design 
along an entirely different track—a medium-ra Viscount 
replacement powered by four “baby Conways.” ese by-pass 
turbojets, of what might be termed medium thrust, promi to be 
exceptionally small and efficient, and various aircraft and power- 
plant configurations were exam , the majority having the 
engines mounted in nacelles cither on the wing or fuselage. 

Such an aircraft would have been considerably faster than any 
existing medium-range transport (excluding the Comet) and 
would easily have exceeded the stipulation of a 370-knot cruising 
-— asked for by Mr. Peter Masefield, then the Corporation's 

ief executive. evertheless, it was also found practicable to 
meet this speed requirement with an advanced turboprop air- 
craft, and a study of the by-pass and turboprop projects pro- 
ceeded in parallel over an intensive period, with the close 
co-operation of Rolls-Royce. Many factors had to be considered 
but, as the work progressed, it became increasingly evident that 
the by-pass aircraft was not an entirely happy solution. In par- 
ticular, it could be faulted on the grounds of inadequate flexibility 
of operation, rather high airport noise, and a rather poorer 
operating specific fuel consumption than that of the airscrew- 
driven machine. It also posed a rather difficult take-off problem, 

Consequently the Weybridge designers hardened on a turbo- 
prop aircraft. During 1953 work advanced in projecting both the 
aircraft and the engine; the former was seen as a 60-seater with a 
15,000-Ib payload, while the engine was to be an entirely new 
high-compression turboprop, of 2,500 h.p., designated R.B. (Rolls 
Barnoldswick) 109. ‘This engine was initially intended to take 
over where the most powerful Dart would leave off. 

It was towards the end of 1953 that Vickers-Armstrongs began 
to discuss their projects with operators other than B.E.A., includ- 
ing certain airlines in the U.S. As a result of these discussions, 
the manufacturers set their sights a little higher, at a payload of 
17,500 Ib and correspondingly greater seating capacity. This, 
in turn, required an increase in wing area, and so the whole pro- 
ject began to stretch in all directions. Retrospectively, this can 
be seen as the most difficult time of all for, although the form of 
propulsion had been decided, the layout of the aircraft was any- 
thing but definite. The managing director of Vickers-Armstrongs 
(Aircraft), Mr. George Edwards, recently said that the design staff 
had tried “everything but a biplane” in projecting the new airliner, 
and he used the familiar phrase “57 varieties.” In fact, there 
were no fewer than 60 varieties of the V.870 project. 

At this time B.E.A. were very strongly in favour of having a 
high wing. Peter Masefield and his staff were able to bring forth 
telling evidence of passenger preference for a high wing (largely 
on account of the excellent view thus obtained) and also empha- 
sized the ease of loading on to a low-lying level floor. The dis- 
cussion even reached the point at which Vickers personnel were 
riding Elizabethans on B.E.A.’s routes to enable them to form 
their own views, but the question remained unsettled for several 
months. Initially a low-wing project, the 870 later became high- 
winged before finally resolving itself into the double-bubble of 
the V.900. The final layout was almost inevitable from a close 
study of the requirements of B.E.A. and other operators. 

It is advisable at this juncture to outline the main points of 
B.E.A.’s final “Specification of Requirements” to Vickers. This 
document, which ran to 50 pages of close type, is perhaps the most 
detailed such statement ever to have been presented to a manu- 
facturer by an operator. Mr. Masefield has outlined the chief 
points in the following terms: 
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“Our requirements—after long and detailed economic and traffic 
studies—called for: (a) between 90 and 100 passengers in three cabins 
with a superior standard of comfort to an/ existing today—with four 
toilets, ample coat-hanging space, two galleys and a bar; (b) a cruising 

coeed < of not less than 425 m.p.h.; (c) ability w operate from all our 
[B.E.A."s] existing major airports; (d) a cust per seat-mile, at 500 miles 
sector distance, at least 10 per cent beder than that of the developed 
Viscount Major; (¢) a low approach speed; (!) an internal diameter of 
not less than 130 in, for five-abreast tourist seating and four-abreast 
first-class seating—with «a minimum aisle-width of 18in; (g) very 
large freight holds—to make possible the stowage of a full-weight 
payload when only a few passengers are carried; (h) large “Viscount- 
type” windows; (i) a low noise level in the cabin; (j) built-in passenger 
steps; and «a number of other factors.” 

It can thus be seen that the Corporation were insistent upon 
achieving an aircraft with exceptional work capacity, while yield- 
ing nothing in the matter of field length in order to retain the 
highest possible route availability. Clauses were inserted 
specifically referring to ease of maintenance, catering and loading 
and unloading for quick turn-rounds, and there was also a require- 
ment to the effect that the new aircraft must be “aesthetically 
| my In this list of requirements one of the most critical 

tors is the flexibilixy of possible loading, and this can be briefly 
by examining the routes and traffic of B.E.A. 

‘ot only are the Corporation's routes generally very short (the 
mean is about 260 miles) but, to an extent greater than that of any 
other large airline, the traffic is seasonal, there being far more 
work to do in the summer than in the winter. To meet the 
summer peak load, the Corporation require a big fleet which, 
to some extent, is under-utilized in winter. In the new transport 
therefore, particular emphasis was placed on the possibility of 
pe me very heavy freight loads on normal passenger services, 
fe oy arly in winter. This would not only help to reduce 
reight costs, but would also make a Fae mm improvement to 
the Corporation’s peak economics. In fact, Vickers-Armstrongs 
succeeded so well in the design of the V.900 that a full freight- 
payload can be carried with a passenger load factor of up to 30 
per cent 


This demand for an exceptional freight capacity could have 


been a slight embarrassment to the manufacturer. In all the 
earlier projects studied, most of the freight and baggage had 
inevitably to be accommodated above the Taken together 


with the requirement for between 90 and 100 passengers, the 
result was an excessively long fuselage; alternatively six-abreast 
seating could have been employed at the expense of an inordinate 
fuselage diameter. One particular high-wing design was studied 
very seriously, and in considerable detail, but the foregoing factors 
were telling. In addition, calculations showed that structural 
efficiency would not be good. 


High-Wing Drawbacks 

One of the most obvious disadvantages of the high-wing axing lapoes 
was the difficulty of stowing the retracted wu 
Inevitably, the hinges of the main legs would have had oe 
placed some 10ft from the ground, and the overall size and weight 
of the main undercarriage would have been on the high side. 
Further studies were examined with the main attached either 
directly to the fuselage or to a low-mounted stub wing. Both 
these projects were quite attractive propositions in some ways, 
providing a non-structural box under the belly into which the 
wheels would have retracted. Nevertheless, such layouts would 
have suffered from an uncomfortably narrow track, and in any 
case it is widely considered bad policy to attach the main under- 
carriage directly to the surized fuselage. 

Again, the sin ~~ , big-scale section showed itself to be 
inefficient from t int of view of making the best use of the 
interior, The peaition of the floor would have been such that 
the tumblehome at the sides would have spoilt the installation of 
the number of seats of which a fuselage of such dimensions would 
have been theoretically capable of carrying. Further, in order to 
get the seating and freight-holds end to end, a six-abreast layout 
would have been virtually inevitable, and this would certain! 
have been unpopular with the travelling public (for example, 
per cent of the passengers could not have enjoyed the benefit of 
the high-wing visibility). It became essential to spread the 
passenger seats over almost the entire length of the fuselage, and 
the adoption of the double-bubble layout, dividing the hull into 
upper and lower regions of more manageable diameter, met all the 
requirements in a singularly happy manner. At the same time, it 
made possible the achievement of vertical sides above the 
passenger floor, thus easing the installation of seats, and also 
made for a smaller and lighter floor structure owing to reduced 
interior width at this point. Other factors weighing against the 
choice of a high wing were the increased difficulty of meeting air- 
worthiness requirements for belly landing and ditching, and the 


undoubted fact that certain major American operators would 
have been unlikely to entertain such a layout. 
In parallel, 


designs were studied with low, high and 


This impression by a “Flight” artist shows one of the high-wing, si 
deck studies which preceded the final design of the Va rd. 
aircraft would have weighed 101,000 Ib and hove @ normal 
cruising speed of 420 m.p.h. on four Rolls-Royce Tyne turboprops. 


positions. The former was rejected on the grounds 
mt moh mentioned for all single-deck layouts, with the added 
disadvantage of the fact that the height of the door sills would 
have been contrary to B.E.A.’s requirement for easy freight load- 
ing and quick turn-round. On the other hand, the double-bubble 
fuselage made possible a considerable depth of low-slung freight 
hold beneath the passenger accommodation; in fact, it ised 
to provide for an ease of freight-loading which not be 
bettered even by the as ees layout. ing 1954, therefore, 
Vickers hardened design which is now known as 
the V.900 Vanguard. gy f4-b with the previous studies, it has 
the greatest capacity, the greatest flexibility and the largest pay- 
load. The latter, which finally s at 21,000 lb, was necessary 
for economy, especially on some .E.A.’s shorter stages. 

This considerable rise in payload, which has more than matched 
the growth of the entire aircraft, has notably improved the 
economics of short-range operation compared with the first pro- 
jects studied. Three major inter-dependent qutbie—gesteed, 
size of fuselage and size of wing—were shuffled about until the 
optimum was reached, the first predetermining the second and the 
result determining the third. The requirement for up to 100 
passenger seats made for a very considerable area of floor, so that 
the volume available for freight rose very rapidly as the depth of 
the lower bubble was increased. In the Vanguard, the freight- 
holds are of primary importance, and their depth has been fixed 
at no less than 4ft 3in, sufficient to permit freight handlers to work 
inside without discomfort. The resulting volume of hold 
(1,400 cu ft) is eyo more than most operators would require 
at present, and thus forms an inbuilt stretch which is likely t to be 
very valuable in future. 

Having settled the size, form and la 


low-mid wing 


of the new trans- 
il design. Although, 


pert, Vickers were able to get down to 
George Edwards has described the he rd as “pretty 
orthodox in general design,” there are several factors which are 


well worth outlining here, and the hw of this account is 
virtually an analysis of some of the major design choices which 
have been made. Throughout the design, one can detect the 
influence of long experience and sheer commonsense; there is little 
evidence of the introduction of new “gimmicks,” materials or 
techniques unless a definite gain can be shown to result. Con- 
versely, it seems exceptionally hard to fault the design. 

Possibly the most fundamental factor is the structure of the air- 
frame. At this time the manufacturers are not prepared to reveal 
too much about the Vanguard airframe, not because they are not 
yet sure of themselves, but because they would prefer to wait until 
complete structures have been built, tested and further develo: 
before making the details public property. Basically, the Van- 

rd airframe is a conventionally built assembly of high-strength 
ight-alloy. Valiant experience is proving useful in achieving the 
cleanest and most accurate exterior , and all external sur- 
faces will be flush-riveted. 

Every effort will be made to ~ive the Vanguard the greatest 
— safe working life. Vickess-Armstrongs are a large com- 

y; “7, standards, and it is the writer's opinion that their 
eT: of fatigue is the equal of that of any company or 
pont in the world. Their deputy chief of acronautical 
research and development, Major Philip Teed, is a renowned 
authority on the subject, and his de t have been carrying 
out extensive research in this field for many past. In the 
design of the Vanguard, Vickers hope to establish a safe worki 
life at least as great as the normal expected operating life of 
a transport there seems to be no reason why this not 
be achieved. mm. company are at present installing a large 
water tank at W idge and have built a complete Viscount air- 
frame which will be tested therein; nobody has asked for such tests 
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UPiloté it side-by-side fm its large comfortable 
ecabipF/They have @ good view through 
windsergen panels whijch preserve the fine 
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THIS MAN IS DRILLING tm 


HE’S TAKING IT EASY— 
ISN'T HEP 


He can afford to take things easy: he’s 
using the new DESOUTTER 
PNEUMATIC RACKFEED DRILL. 

It has a bayonet nose attachment which 
locks on to the jig plate, supports the 
weight of the drill, and makes correct 
alignment certain. It has a geared rackfeed 
which enables a load of 250 Ibs. to be 
applied with finger-tip pressure only. 

It starts and stops automatically : it has 
interchangeable bushes for different diameter 
holes : it is available in a wide range of speeds 
including very slow speeds for reaming. 

It is now being used on the GLOSTER 
JAVELIN, the SUPERMARINE N.113 
and the VICKERS VISCOUNT. 

Write for descriptive leaflet : ask us to 
arrange a special demonstration at your works. 
Photograph by courtery of Hunting Percival Atrcraft Lid. 


Desoutter icrEASE AIRCRAFT 


DESOUTTER BROS., LTD., THE HYDE, HENDON, LONDON, N.W.9. TEL: COLINDALE 6346 (s LINES) GRAMS: DESPNUCO, HYDE, a 
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EVOLUTION OF THE VANGUARD... 


but the company feel it is worth the expense to obtain such data, 
and it may be that a Vanguard airframe will be similarly examined. 

Ever since the 1953 decision to employ turboprop power, the 
Vanguard project has centred around the Rolls-Royce RB.109 
Tyne. When tailored to the needs of the earliest V.870, the 
required output was in the order of 2,500 to 2,750 e.h.p. but 
steady growth of the aircraft project has been reflected in corres- 

ing increases in design power of the engine, and the initial 

e for the Tyne is now no less than 4,020 s.h.p. or 4,470 
eh.p. This power should be more than met for commercial ser- 
vice by the time that the Vanguard appears, and development of 
the engine makes provision for an increase to 4,750 and then 
5,000 e.h.p., and the latter figure can be accommodated by the 
Vanguard with no alteration to the structure. 

In the Vanguard, the Tyne will be installed as a quick-change 
powerplant, with accessibility and general ease of maintenance 
even better than the level set by the Dart in the Viscount. Most 
of the bulk of the Tyne is well forward around the double-helical 
reduction gear. Surrounding this gear is an annular intake which 
fits closely behind the periphery of the airscrew spinner, and the 
actual circumference of the front of the engine is formed by the 
annular oil tank, with twin oil coolers above. The semaiadar of 
the cowling is tailored to the optimum profile for minimum drag, 
the Tyne itself being extremely slim in comparison. Most of the 
accessories will be mounted underneath where they will be readily 
reached from below. Owing to the size of airscrew required, the 
Tynes will be further from the ground than are the Darts in the 
Viscount, and trestles will be necessary for engine servicing. 

Petal-type cowlings will be employed, with a subsidiary intake 
(Viscount-style) for the oil-cooler air. A low-drag design of 
nacelle has been evolved, with a reduction in cross-section across 
the maximum thickness of the wing—a feature common to most 
fast transport aircraft and one which considerably reduces inter- 
ference drag. The inboard jet-pipes are carried back across the 
wing to exhaust above the trailing-edge, the pipe being separated 
from the wing by a firewall. is arrangement provides for a 
clear run of flap and also greatly eases problems associated with 
retraction of the main undercarriage units. The latter do, how- 
ever, inevitably result in a considerable bulge on the underside 
of the inner nacelles. Outboard jet-pipes are likely to pass under 
the wing; at least this is the arrangement on the of the 
Vanguard which have been publicly shown. 


Airscrew Considerations 


Airscrews for the Tyne have been developed by both 
de Havilland and Rotol. Both units employ four solid f 
light-alloy blades fitted with electric de-icing and capable 
feathering, reversing and going into automatic coarse pitch in 
emergency. Both types of airscrew will have a diameter of 
14ft 6in. This size is sufficient to absorb all the anticipated 
development of the Tyne, as also is the spacing of the engines 
on the wing of the Vanguard. Clearance between the inboard 
airscrews and the fuselage is ample (this is referred to later in a 
paragraph deal with noise), al clearance has 
naturally been held to a minimum in order to keep the chassis 
length at the lowest possible value. This also affects such funda- 
mentals as the height of the door sills and the overall height to 
the top of the fin, both of which can be of importance to the 
commercial operator. 

In the Vanguard fuselage Vickers have evolved what seems to 
be one of the finest passenger-carrying bodies yet developed for 
stages of up to 3,000 miles. Chief dimensions were shown in our 
October 21st issue, from which it can be deduced that the 
fuselage will be bigger than that of any four-engined 1 
yet made in Britain or America. Almost the entire length will be 
usable, and the overall geometry makes the evolution of an 
efficient interior relatively simple. 

The extreme nose contains a search radar installation, ahead of 
the front pressure bulkhead. The remainder of the nose section is 
occupied by an extremely roomy flight deck surrounded by large 


Alternative seating arrangements for B.E.A. Vanguards: the five-abreast layout provides for 93 passenger seats while the four-abreast 
scheme accommodates 76 passengers in exceptional comfort. Impressions of the interior with both arrangements appear overleof. 
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and deep windows, of which the forward electrically heated panels 
are sharply swept back, the width of the deck being sufficient to 
allow the pilots to get close to the screens. The nose entry is 
particularly interesting and Vickers expect it to be exceptionally 
efficient at M = 0.6 cruising speed, as well as being quieter than an 
entry with sharp radii over the cockpit. Vickers have actually 
learned much from the development of the Valiant cockpit, the 
fenestration of which is not dissimilar, either in aerodynamics or 

try, to that for the Vanguard. The standard flight-deck 
eout makes provision for a flight crew of three or four, with 
radio and electronics conveniently mounted in racks on the walls. 
General equipment of the deck is being planned to suit world- 
wide operation. 

The remainder of the usable fuselage above the floor is com- 
paratively unobstructed, and can be used by an operator as he 
wishes, all furnishing and bulkheads being non-structural. Two 
main entrance doors are provided on the port side, one forward 
and one aft, both of which have power-operated airstairs incor- 
porated. On the starboard side two smaller doors are fitted, one 
opposite each entrance door, to form servicing entrances for toilets 
and to act as emergency exits. In addition to the four doors, the 
windows over the wing and adjacent to the entrance doors pro- 
vide emergency exits. This is in excess of either A.R.B. or 
C.A.A. requirements. 


Cabin Pressurization 


Design maximum cabin-pressure differential is 6} Ib/sq in 
(the same as in the Viscount), providing for an 8,000-ft 
interior when cruising at 30,000ft. The latter is foreseen 
as the maximum cruising altitude in B.E.A. service, and lower 
altitudes would be employed on all but the longest stages. A 
built-in oxygen system is provided for the flight crew, and 
portable oxygen sets will also be carried. The Tyne is designed to 
provide air suitable for a pressurized cabin, from a large bleed 
port in the intermediate casing between the low- and high-pressure 
compressors. Nevertheless, the Vanguard’s huge hull will need a 
great deal of air and it is not normally gees practice to tap off 
very much from the main powerplant. Furthermore, it is still a 
moot point whether or not oil seals can be made “7 and oil 
contamination in the cabin air would be disastrous. Consequently, 
the Vanguard will employ separate engine-driven blowers for 
fuselage pressurization, with complete duplication of output. 

A very capable heating and cooling installation will be provided, 
and this will be particularly important owing to the great capacity 
of the Vanguard and its ability to encounter widely varying 
ambient conditions in the course of a working day. In an outside 
air temperature down to minus 76 deg F (an exceptionally low 
temperature for altitudes below 30,000ft) the interior will be com- 
fortably maintained at 70 deg F; conversely, the refrigeration 
system will maintain the interior at the same temperature in 
ambient conditions of 95 deg F with 65 per cent humidity. 

The interior of the new transport should be exceptionally quiet 
and, in fact, the noise requirement in the specification was more 
severe than the highly competitive level set by the Viscount. As 
already stated, there is to be generous clearance between the 
inboard airscrews and the fuselage, and the reduction gear ratio 
of the Tyne (0.061: 1) is such that the cruising tip-speed will be 
comfortably low. Even the reduction gear itself has been specially 
designed to minimize noise generated by the meshing of the teeth. 
Passenger windows, of which there will be 19 on each side, at 39in 

itch, will be very similar to those at present employed in the 

iscount. In ali normal interior arrangements there will be 
neither passenger seats nor windows in the planes of the air- 
screws, which should markedly reduce the interior noise level. 

Under-floor space in the lower bubble will be divided by the 
wing into two large holds. Both will be fully pressurized and air- 
conditioned, and will provide unobstructed space throughout a 
total usable length of 53ft 3in. The interior will be fully lit, and 
stressed to accept heavy point loads, the maximum size of indi- 
vidual load that can be accommodated being limited solely by door 
size. The standard Vanguard freight door will measure 5ft 6in 
by 4ft 3in, considerably larger than any at present used on 
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passenger-carrying aircraft and, incidentally, large enough to 
admit a complete Tyne powerplant. Fork-lift trucks will be 
rendered unnecessary by the low door-sills—4ft 8in from the 
ground—and special provision will be made for pallet loading. 

The Vanguard wn will have a thin high-speed section with 
one or more spars (Vickers are not yet saying which) running 


from tip to tip. The structure of the wing is — to be more 
like the wings of jet bombers than of previous tran ts, owing 
to the relatively high wing loading and the high indicated flight 


speeds for which the aircraft must be designed. The Mach per- 
formance of the wing (particularly in the dive case) is another 
factor to be reckoned with, and characteristics in this respect will 
be better than those of fighters at the end of World War 2. A 
typical cruising Mach number will be 0.6 and a good lift/drag 
ratio must be maintained throughout the cruising regime. 
Although the sectional lift coefficient begins to fall off on the 
inboard sections, it is worth noting that the Vanguard wing posi- 
tion gives the optimum form of wing/fuselage junction; a low 
wing, such as will be employed on the Electra, gives an adverse 
junction 

Gross wing area will be 1,525 sq ft, the aspect ratio being almost 
oe nine. The requirement for high cruising speed makes 
logical the choice of a high wing loading and, accordingly, the 
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greatest possible area of highly effective flap. Tunnel testing has 
shown the Vanguard wing to have an outstanding performance; 
in fact, the approach speed at maximum landing weight will 
actually be lower than that for the Viscount in sim imiler conditions. 
There is no reason to doubt that the new airliner will fully meet 
the B.E.A. requirement that it should be capable of operation 
out of all airfields thr which the Corporation maintains ser- 
vices—even including Jersey, at Devices for 
artificially increasing circulation (such as flap blowing) have not 
been incorporated, but it is quite ible that such aids may be 
brought in during the life of the p armory 
All flying controls will be manually ted with aerodynamic 
boost. Evolution of the best contro! 7 is a necessarily 
lengthy task on so large and fast an aircr ith big control sur- 
faces, but Vickers seem confident that they will not run into 
serious trouble. It is appropriate to note that the latest reports of 
Lockh a (an aircraft comparable in size and per- 
formance), refer to a os control system, although the 
American manufacturer ori; yo] to use a manual system 
with aerodynamic boost. The anguard tail design is conven- 
tional, although a considerable area of vertical surface is neces- 
sary to meet the asymmetric case at low airspeeds with such 
powerful ee a raises a conflicting design problem since, 
although a h st ratio is desirable in order to obtain an 
aerodynamically sient surface, it would be a severe handicap 
were the Vanguard to be too tall to go into B.E.A.’s engineering 
base—or, for that matter, in any hai of any possible purchaser. 
Although some of the earlier Vickers studies would have 
employed bogie main undercarriage units, the final Vanguard 
undercarriage will have but four main wheels, two on each leg. 
Vickers are handling the design and manufacture of the gear 
themselves, as is their custom, and they have evolved an excep- 
tionally good layout for the new airliner. All units will retract 
hydraulically in a forward direction into bays covered by twin 
doors. Up-locks will be mechanical and emergency extension 
and locking will be provided by a free-fall fitting. An anti-skid 
braking system will be fitted and the twin nose wheels will be 
hydraulically steerable. It is noteworthy that, in spite of the 
‘cat maximum weight of the Vanguard, t vil keep ee = will not be 
Figh and the resultant large footprint w essure 
bending moments on concrete within the of normal 
airfields. 


Fuel and Electricity 
Fuel will be housed in integral wing tanks, with a pare 
ne coupling mounted roughly at head height from the 


The integral fuel tanks within the large volume of the 
provide 8 ient fuel all versions of the 
Vanguard at present contemplat at a long-range Vanguard 


will be deve is logical; it would not be tied to short field 
lengths and so could operate at considerably increased weight. 
xcept for such equipment as electrical service panels, acces- 
sories in general are being k out of the pressure hull. ~* 
particular, there will be no high-pressure hydraulic pipes in the 
essurized region. The main electric power will be generated by 
| engine-driven 28-volt starter/generators. Alternating cur- 
rent power supplies for de-icing will be derived from four ¢ ~ 
driven alternators. The main hydraulic system for coeeating Spe, 
undercarriage, nose-wheel steering and brakes will be 
common system working at 2,500-3,000 Ib/sq in. A cougietly 
self-contained hydraulic unit, which is off-load during taxi-ing 
and flight, will be provided for airstair operation. 

Engine starting will be electric, and the starting load will be 
no greater than +* for the Viscount owing to the fact that only 
the high-pressure compressor of each engine need be driven. Com- 
prehensive de-icing systems will be standard, using hot air (from 
an air/exhaust-gas heat exchanger in two nacelles) on the wing 
and electro-thermal! elements on the tail and airscrews. 

From the operator’s point of view, the Vanguard should be excep- 
tionally well-planned and trouble-free, since it incorporates every 
lesson lear in Viscount operation in all parts of the world. It is 
no exaggeration to say that every appropriate section of B.E.A. 
has been consulted at every level about their new mainliner, and 
the design also incorporates numerous uirements which have 


been suggested operators in several other countries. It will 
also be a singularly self-sufficient transport needing no passenger 


of the V.900 is now fixed in its 
on page 880) 


Venguord interiors: The upper impression is of the 93-sect version, 

the details showing the starboard seats at the rear of the cabin; a 

toilet; and the forward pantry, with a view into the main cabin. The 

lower illustration concerns the 76-seot aircraft, the details showis 

the passenger call-panel; the main pantry from the steward’s seat, 

the bor visible across the aisle to the left; and the starboard seoting ot 
the forward end of the main cabin. 
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NO OTHER ANTI-SUBMARINE AIRCRAFT is SO 
compact, efficient and economical as the Gannet. 
Combining in a single aircraft ability to search 
and strike with the most formidable modern 
weapons, It 1s in squadron service NOW with 
the Royal Navy at sea, offering continuous mid- 
ocean protection for convoys. From shore bases 
the Gannet is equally effective, combining ex- (; A N N E E: 


ceptional range with exceptional striking power. 


A Ship or Shore Based Multi-Role Air Weapon 


Powered by the Armstrong ye 
Siddeley Double Mamba 


THE FAIREY AVIATION COMPANY LIMITED - HAYES MIDDLESEX 
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Two Armstrong Siddeley Sapphire turbojets power the Gloster Javelin 
all-weather fighter. The Sapphire is the chosen power 

unit of no less than eleven fighting aircraft of the 

Western powers. Evidence of the almost universal 


power of Armstrong Siddeley aero engines. P 


PARKSIDE + COVENERY 


ies FLIGHT, 9 December 1955 


g Siddeley 


ARMSTRONG SIDDELEY MOTORS LIMITED 


Members of the Hawker Siddeley Group 
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AIRCRAFT INTELLIGENCE 


U.S.A. 


Bell XH-40. Illustrated, in mock- 
form, on this is the Bell XH-40, 
U's. ili i 


fighters and the speed of many 
light aircraft; and it will be the first heli- 
copter in which in-flight bi n 
Existing helicopters require 

to 


en XH-€0 would be make the 
necessary changes in flight. 
will be the new Lycoming XT53 gas tur- 
bine, and special features will include per- 
manent work platforms and hoist mount- 
ings, and built-in hub wrench. 
rate of climb from sea level will be 
1,900ft/min. Three examples are to be 
built for Sight cesting. 


Ryan Firebee. This yor drone, 
powered by a Pairchi id J44 turb turbojet of 
only 1,000 Ib thrust, has flown for twenty 
minutes at a height of 45,000ft and a speed 
in excess of 450 kt. The F9P “chase plane” 
was flying at near-maximum speed to 
keep up. 
Martin B-57. Warm praise from U.S.A.P. 
pilots for this licence-built English Electric 
Canberra is quoted by Aviation Week. Lt. 
Charles Deitsch, of the 461st Light Bomb 
“A pilot's aircraft 
His only criticism 
was that there were times when the B-57’s 
d made him a bit outmoded as a pilot 
had moved his present job from flying 
piston-engined B-26s). “This plane goes 
too fast for me on night low-level missions,”’ 
he said. “You go for something, maybe 
like a locomotive and, boy, there’s just one 
pass. With the B-26 I could turn around 
and come back at it again. But this baby 
has me so far away it doesn’t make sense 
even to look for the thing again.” 


France 
S.O. Trident and Vautour. The presi- 


dent and director-general of S.N.C.A.S.O., 


FLIGHT, 9 December 1955 


Long out of the news, but still 

job of work ot the Royal Aircraft 
ment, is Armstrong Whitworth Apollo VX224, 
powered with four Armstrong Siddeley Mam- 
bes. The helicopter depicted 


mixed-power intercept 
down. The first will come off the line next 
year. Latest news of the Vautour is that 
it was flown at Istres on November 22nd 
by Charles (“Chuck’’) Yeager. 


S.£.210 Caravelle. By November 
the Caravelle twin-Avon transport 
made 79 flights, totalling ee nae 


air. Flight development tests are con- 
tinuing at a high rate at Toulouse. 
Italy 


Group was first 
dissolved in 1943. 
Istrana airfield. 


865 
‘ | 
| 
of the forthcoming Bell XH-40, some porticu- 
a lars of which appear in poragraph on this 
 poge. Powerplont will be the new Lycoming 
M. Georges Glasser, has stated that a pre- 
production batch of Trident supersonic be 
hters to the 6th Italian Fighter Group. : 
formed in 1930 and 
copter design competition. It will be Ps 
capable, the makers claim, of —w 
the climb performance of World War I ns 
HAWKER HUNTER TWO-SEATER 
(Rolie Royce Avon) 
“ 
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NORTH AMERICAN WAY 
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AST and prolific, North American Aviation 
Inc. ranks in the very forefront of the air- 


organizations of the U.S.A. Epitomized in these ask 
are several aspects of the company’s “ 
work. Of the three arranged in echelon on the Me , * 
are imposed on guided-missile airframes. : 
Downey the Missile Development Division of 
North American is working on the SM-64 Navaho See J 
intercontinental guided missile for the U.S. Air 
Pesce. 
The second picture shows deck 
assembly at Columbus, Ohio, and the third Bais 
depicts rocket projectiles, designed and developed 
by the Rocketdyne Division, for 
a steel tunnel at Santa Calii- 
- 
Suggestive of a scene by Gustave Doré is the 
spectacle on the left, wherein a rocket motor of 
very high thrust is on test—again at Santa Susana. 
for the Navaho bur for Army Ordnance al 
with a bomb load totalling 7,000 Ib. Super 
Sabre is the only U.S.A-F. fighter for which there : 
are two sources of production, at Los Angeles ‘= 
ane 
The men in white are assembling precision 
equipment in the air-conditioned, dust-free 
assembly area of N.A.’s Autonetics Division at | 
flight control and guidance systems are developed 
4 


average width is twenty-five miles and the area is bordered on the 
eastern side by the Blue Nile. 


If one approaches by air from Khartoum the area is casily 
identified by the sight of green cotton crops contrasting sharply 
with the yellow sand of the surrounding desert. The crop is 
divided into ninety-acre blocks, each bearing an Arabic name— 
eg, Hag Abdullah, Pahl, Ghubshan—and cach divided by 
numerous canals that supply water to the irrigation ditches 
through the cotton. The height of two fet, and 
they have to be sprayed with insecticide to kill Aphis, Jassid and 
sts which, if allowed two flourish, will qui ruin « 


J 
These machines, painted yellow and with black British or Beigian 
registration letters, are fitted with a 45-gallon tank conta 
insecticide. The tank is situated immediately behind the front 
seats, and the liquid is fed to two spray-bars iy re wing- 
tip to wing-tip. The insecticide is pumped from tank by a 
windmull pump fitted underneath the fuselage. 


When he wishes to begin spraying, the pilot operates a lever 
at the top of the control column. This starts the pump, and after 
a delay of two seconds the insecticide begins to spray from the 

The technique requires some tice for proficiency; about 
fifty hours’ flying is necessary before one gets really used to it. 
The aircraft are be Gown, 02 65 and 70m 
at a height of ten feet. This is in accordance with official instruc- 

they 


tions; but where the entomologists are inspecting the crops, 
often signal the aircraft to fly lower, 
penetration of the spray into the It is not unusual to see 
some of the bolder spirits tailing wheels of their aircraft 
through the top of the cotton as they work. 


Permanent State of Flap 
When an Auster is taken off with a full load of insecticide 
the flaps are set in the No. | position (about one-third flap) 
—t. of the aircraft raised quickly. The flaps are left in the 
be hazardous, for the dirt strips from 
bordered 


which the cotton grows. 
with a load of insecticide aboard, an 
in a badly damaged aircraft—and 


error of j 
! Unlike Sumen 
lap strap does not give sufficient protection in a bad crash, as the 


, does not take the weight 


er although of te 
t sudden deceleration. In one 


event 


flying demanded by spraying 
error; and, even if one’s flying is perfect, 
blow over the sea and can 


remarked that the t 
very little margin 
there are freak winds which 
cause trouble. 

The areas are sprayed methodically. The canals in the cotton 
blocks rum parallel to one another and are about a mile apart. 
Between them, and at right angles to them, run small irr 
ditches. The distance between each ditch is about the width of 
the Auster’s wing span. The aircraft is flown from one canal 
and down the field until the next canal is reached. A wide dumb- 
bell curn is then made to port, during which one climbs to 100ft. 
The aircraft is then lined up —_ the next strip, at the same time 
descending to spraying With a fully loaded aircraft, 
the turn is never more ¢ te 1, owing to the danger of 
stalling. As the load of insecticide on board decreases the rate can 
be increased, 4 
During the first fifty hours’ flying, in particular, a tendency to 
hurry and finish spraying a larger acreage of cotton has to be 


strips of cotton com q 
‘remember the tora set on the compan gi 
the tank is empty, the aircraft is flown back to 


APHIS AND AIGLET 


—and Jassid and JSG: a Cotton-spraying Pilot’s Day 


By TERENCE KELLY 


hallcway 


oT from the tanker’s posit 


yards, but it moves fairly fast, giving warning of its a 
from the landing strips and carrying it u 


dust 
pe height. It is most unpleasant to be 
thew while airborne, and the nly acon to be taken o increase 


ties... 
A bonus is paid to the 


between two of the ditches as a result of a miscount; the 
precaution of setting the number sprayed on the com grid 
ring—which on the Auster is easy to reach, being the P.12 type, 
just above one’s head. 

The Auster is ideal for the type of work carried out in the 
Sudan, because of its robustness and relatively cheap tion. 
Helicopters would give maximum efficiency in spraying, their 


competition in the Sudan. There are, however, other 
forming and contracting to spray crops, and at Khartoum Airport 
one solitary Tiger Moth was seen with spray canisters fitted to 
ee a good living out 
i February 
to Marchand October to November these being the dry seasons; 
and the period of each operation is approximately seven weeks. 


Bow FLIGHT 
HE Gezira cotton-growing area in the Sudan begins some . The imsecticide tanker is usually situated 
twenty-six miles south-east of Khartoum, and extends one anding > 8, after refuelling, one takes 
hundred and ten miles in « south-casterly direction. Its hon, object being to avoid delaying 
: When taxying on the strip we found it necessary to use the 
brakes as little as possible; owing to the heat in which the work ; 
was being done, excessive braking resulted in the brake drums 
overheating, wit: a risk of burst tyres. Servicing was done by 
qualified engineers, one working on cach of the landing strips, 
and the aircraft were kept in excellent condition throughout the 
‘ortable, except for the mid-day heat. Boredom was liable 
to set in during one’s off-duty time, as activity was generally 
limited to eating (out of tins, of course!), writing letters, and 
valu rot resting. 
I raying operation on which the writer has recently been After several da 
extremely sore. This 13 to the continuously altering load on 
the control column as the insecticide is pumped out of the tank. 
It is impossible to keep trimming the aircraft, as all one’s con- 
centration has to be on maintaining accuate flying, close to 
ilots who are new to the job do the first part of their flying 
with the spray tank only half-full and are advised not to remain 
airborne for more than two hours at a time. After two hours’ fly- 
ing there is normally a period of two hours’ rest, then one is 
, airborne again for another two hours. Flying starts at dawn, 
with breaks for breakfast and rest. As the day progresses the 
, heat and glare become more intense until, at mid-day, work stops 
Owing to intense heat there is some turbulence at times 
and occasionally a “dust-devil” will blow across the area. This 
is a localized circular wind covering an area of only a few square 
violently once or twice but usually flies through the wind without i 
These fs on instance of © pilet being cought by ene of 
these affairs just after touching down. His aircraft swung off 
the landing strip and over a canal bank, and he pulled up just in 
time to save himself an unexpected wetting. The aircraft had a 
bank and the position of the tank inside the cabin, the fuselage 
be ther by the ploughed fields in ‘** badly twisted. 
Mf of landing in a cross-wind, Th ® the Barri 
Although crop-spraying is somewhat hazardous at times, serious 
accidents are few. alles 7- 
canals aircraft's speed, plus its weight and the weight of the 
instance a pilot was unfortunate enough to spin in from t opeay grat, take one right through the wires. Too much of this 
during a spraying campaign and might not have sustained a broken sort thing, however, does not improve relations between the 
lee and bed cuts if the aircraft had been fitted with Sutton crop-spraying company and the telephone and telegraph 
harness. Without wishing to dwell on accidents, it may be 
of basic salary—for the 
area of cotton sprayed. If a strip is missed em yy notice, 
for its cotton turns from green to brown after about a fortnight. 
' The operating company are paid by the cotton-growers only for 
areas satisfactorily sprayed, and when faulty strips are found j 
the pilot loses that much bonus. It is casy to miss a strip of crop 
the writer was flying is a large concern and until recently had no 
gua st { 
\ ; aft sprays up and down the field the number of 
the best way 
ring. When 
land- 


The Bristol Olympus 1/28, first run in December of 1951. 


BRISTOL 


The Western World’s Most 
‘sew project which markedly pusher ou the 
markedly 


specific fuel consumption were required to 
be considerably better than anything previously achieved; more- 
over, the design was formulated at a time when gas turbine tech- 
nology was hardly more advanced than was the science of flight 
in 1910. 

In fact, ing the parallel more directly, the projection of 
the Olympus in | can be likened to the position which would 
have existed had the Bristol Box-kite been followed directly by 
the Bulldog. Had such a thing been attempted, the history of 
fixed-wing aircraft would probably have advanced more rapidly, 
if less surely; yet quite comparable advances have been attempted 
—successfully—in the aircraft gas turbine industry, and this 
This un is due in no small measure 
Acroplane Company. 

This Engine Division started in tion into the design of 
company at that time were in the process of running down the 
huge wartime output of Hercules siceve-valve piston engines 
and initiating production of the Centaurus. At the same 
time, under the general direction Mr. F. M. Owner, C.B.E., 
M.Sc., the first, exploratory were being taken into the new 


world of gas turbines with the and the Phoebus 
pure jet, the latter paving the way for the lemily af Proteus 
The study for the new, and powerful, was 


design long- 
the same general M.o.S. specification as that to which the Vulcan 
and Victor were first designed. 

For approximately eight aes a number of alternative lay- 
outs for both the engine and the aircraft were examined in some 
detail. The most obvious form of power seemed to be four large 
turbojets buried within the wing, and preliminary “optimization” 
calculations for pressure ratio and turbine-entry temperature 
high pressure ratio at that time. Information from the 
Division showed that the corresponding thrust required would 
be approximately 9,000 Ib, assuming four engines per aircraft. 
Other alternatives were the use of a greater number of smalier 
engines (for example, one study involved the use of 10 turbojets 
each of about 3,500 Ib thrust) and the possibility oongrene 2 
turbojet with a lower pressure ratio was also investigated in some 
detail. It was calculated that reduction of pressure ratio would 
have significantly increased the engine diameter; and not only 
would this engine have required a greater fuel load to be carried, 
but the increased diameter, when translated into wing thickness 
and consequent aircraft drag, was a significant disadvantage. 

During this early period of calculation, the Ministry of Supply 
issued one of thew rare —— specifications. This was for a 
turbojet of generally similar performance to that in which Bristol 


This engine wos rated at 9,750 ib thrust ond weighed 3,520 Ib. 


OLYMPUS 


Powerful Production Turbojet 


were already interested. The ts were severe, the specific 
consumption, in particular, considerably lower than any- 
thing previously achieved. The Bristol designers considered that 
their work on the large turbojet could be combined with the 
“heir sad of this specification. 
studies indicated that four would be the optimum number 
ny me and accordingly set the thrust requirement at 
Ib per engine. At the same time, the pressure ratio was 
pee at what was then an exceptionally high value, the resultant 
weight penalty —- on paper, more than outweighed by 
improved efficiency and consequent better range performance. 
Parenthetically, it may be remarked that the work was then being 
carried out by an incredibly small number of engineers; and it 
is still debatable whether it is better to put a large number of 
men on to a programme in its carly stages, or whether this can 
best be handled by four or five working exceptionally 
long hours, but capable of viewing project as a whole with- 
out being constrained by the work done by those responsible for 


As far as can be ascertained, no gas turbine in 1946 had run 
at a pressure ratio exceeding 5.5: The precedents for high- 
pressure were the abortive Nortiy Hendy Turbodyne and the 
Constant. Work was also well advanced on the Rolls-Royce Clyde 
two-shaft turboprop, but data on this engine were not available to 
the Bristol designers. Bristol themselves had achieved a pressure 
ratio of approximately 5:1 jn the Theseus by em ig an axial 
compressor mounted on the same shaft as a | centrifugal 
stage. This engine was also designed to incorporate a heat ex- 
changer to improve the overall efficiency, but a heat exchanger 
could scarcely be employed on a turbojet (in saying this we are 
referring to 1946, and not to present developments with nuclear 
power). In the Clyde, however, Rolls-Royce had employed low- 
pressure and high-pressure compressors in series, each driven 
by its own turbine through a mechanically independent shaft. 
It seemed to Bristol that, since the required pressure ratio could 
not then be obtained from a single axial compressor without 
making unacceptable sacrifices in flexibility of operation, the 
two-shaft design was the best alternative, and such a layout was, 
in fact, envisaged from the outset. 

An outline of the advantages to be gained from dividing up the 
work of compression between two independent compressors is 
given later in this account, but the fundamental advantages were 
the prospect of reasonable surge-free operation over an extreme 
range of r.p.m. and altitude. The Bristol design engineers were 
naturally anxious to make the engine capable of efficient operation 


over a wide range of, and the self-matching characteristics of 


such a compressor seemed to provide an excellent answer. In 
addition, a cogent argument for ee choice of a high pressure ratio 
was provided by the fact that, at that time, virtually every gas 
turbine was in severe cornbustion trouble at altitudes which would 
now be considered below operational requirements for a bomber. 

In 1946, the greatest pressure ratio then achieved by a single 
axial assembly in regular running was 5.5: 1; this unit required 
14 stages of blading, and was (and is) employed in the Armstrong 


| wy 

| | | 

in 
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BOI.1 Two-spool Turbojet. This “Flight’’ drawing reveals the principal con- 
structional features of world’s first aircraft gas hove ial 


V4 


S Python turboprop. As stated, the Bristol de- pressure centrifugal, the two units being mounted on separate 
signers iously employed an axial compressor followed by shafts. The pressure ratio of the axial was chosen at 5:1, in 10 
a centrifugal stage at the high-pressure end to achieve approxi- stages, this being as high as it then seemed reasonable to expect 
mately the same result. Most of the carly Bristol gas-turbine pro- from a single unit without serious deterioration in flexibility; the 
jects had been of this type, the centrifugal unit being inserted pressure ratio remaining to be achieved by the centrifugal unit 
partly for geometrical reasons in order to turn the airflow efficiently was thus 1.8:1. During the latter part of 1946, the design of this 
to meet the needs of the heat exchanger, but mainly owing to the first of all split compressors crystallized out; but as it did so a 

flat characteristics of —— compressors over a wide range number of engineering difficulties arose. 
of operation. This was particularly important at the high-pressure To start with, considerable difficulty was experienced in meet- 
end of the com ing the diameter limitation, most of design studies giving an 
it to function efficiently over the required range of incidence ro- overall diameter of approximately 48in. In addition, in order 
spectively, it is also now seen that design thinking of 10 years ago = to achieve the tip speed for a pressure ratio of 1.8:1 
tended to over-estimate the probable efficiencies of centrifugal within the restricted diameter, the centrifugal compressor had 
units and under-estimate what could be achieved with the axial. to be designed to run at high r.p.m. This resulted in a turbine 
With the requirement of a pressure ratio of 9:1 forming a assembly in which the high-revving h-p turbine was doing con- 
challenging target, the Bristol designers investigated the per- siderably less work than the low-revving |-p unit. Even with a 
formance of a low-pressure axial compressor succeeded by a high- two-stage |-p turbine, this resulted in > he em incompaubility. 
OLYMPUS DATA The problem, when attacked from various angles, eventually 


Me nimum Cruving As a first step, it was logical to reduce the diameter of the 

gen oy Conditions Conditions centrifugal compressor, but this merely vated the turbine 

(im)| The'st] |. troubles. A up gear was another ility, but the trans- 

(ie) over 4,000 h.p. caused this idea to be rejected out 

r= 2 —_ & A better solution seemed to be to put more work into 

| | 9.140 | 8.000 | 0.8) 7.190) 7400/08" | the h-p compression, and this was achieved by adding three or 

Otym 124 9750) — — four axial stages ahead of the centrifugal. With the same work 

— > i split, this resulted in the diameter i 

Otympus 101 4 | 125 | 3,650 | 11,000} 6.500) 0.79 | 6,000 0.75 no greater than that of the first stage 


Nove.—All the above figures are based on |.C_A.N. static conditions made it possible to expand the 


LOW-PRESSURE COMPRESSOR (19) 
| 
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Dowel for locating adjacent discs. 
Tachometer drive (right-hand side). 
11 Auxiliary scavenge pumo 
12 L-p rotor labyrinth seal. 
13 Vent through strut of intermediate 


casing 
14 Engine acceleration contro! unit. 
1S Lucas full-range flow contro! unit. 
16 Main on! scavenge pump. 
17 Main ov! pressure 
18 One of the cwo Lucas C-cype fuel 


so obtain better overall turbine 
inevitable that, once axial stages were added upstream 


ling. 

25 Duplex-cype 
burner. 

fer trons end rear 
mers 


27 “Milk-churn”’ support drum. 
28 Low-pressure (centre) drive shaft. 
29 High-pressure (oucer ote shaft 


centrifugal compressor, the latter would be placed in an unfavour- 
ts 


able class of eye : tip ratio, and from this point i were 
urthermore the centrifugal could now work 
case 


numbered. F 


only at a fraction of its previous 18:1 pressure ratio, the 
for it had almost disappeared, whereas the advantages of eliminat- 


ing it remained as strong 


as ever. Bristol were thus inexorabl 


drawn towards a twin-axial engine. This virtually meant a fr 


Start, since the 
established 


design longer bound the previously 
work-split of 5: 1/18 


com- 
pressor (not (wo-spool). 


9 December 1955 871 , 
> pressor and h-p 
1 Nose cone with space for WHigh-pressure discs “Hirthed”’ 
2 Air feed eo front (Mo. 1) bearing together 
3 Variable-incidence intake guide 2 Engaging dogs for electric starter 3 
4 21 Radial bolts transmitting axial 
33 Oil teed to No. 7 bearing (typical). Single-scege turbine 
pumps. 
Cc t 
| | single turbine stage. 
A project which became 
Preliminary st ics indicated Mat, Oy Choosing the Correct split 
of pressure ratio, it would be quite possible to balance out the oo certain axial compressor 
work between the two compressors in such a manner that only ae “ean a 
pressure ratios were 2.7: 1 and 3.3:1, this arrangement dividing 
the work evenly between the high-pressure and low-pressure EL ee 
turbines while turbine geometry. Con- ‘ 
currently, a study of the part behaviour of two-shaft engines Ouring the period 1945-1946 the Bristol Engine Division studied ; 
with varying work-splits showed almost the same pressure ratios ben of vary high Crust 
when related to the surge margins of the h-p and |-p com- and low tuel consumption. of these projects are depicted above, : 
pressors. Thus, Bristol established an optimum twin-axial com- in approximate chronological order from top to bottom. - 
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pressor assernbly from the point of view of splitting the work be- 
tween two turbine stages and from a general ynamic study 
of part-load behaviour; and this would, in fact, be the approach 
were such an engine to be designed today. It should be noted 
that surge considerations were important even with a maximum 
pause ratio (on one axial assembly) of 3.3:1, owing to the 
act that, with the Olympus, Bristol were going to much lower 
Reynolds numbers—those to 60,000ft altitude—than 
any previous manufacturer had contemplated. 

At this point it is appropriate to interject a summarized list 
of the advantages of com axial compressors. This system 
has been described by Bristol as a “two-spool” layout and by 
certain other companies—particularly in the U.S.A.—as a “split- 
compressor” arrangement. In all cases the f desirable 
characteristics can be claimed for such an engine, irrespective of 
the details of the design: 

(a) Overall efficiency of the compressor system is maintained down 

to extremely low t.p.m. 

(b) Lt ts possible to obtain very low idling thrust and extreme accelera- 
von, without the necessity of compression blow-off valves or vari- 
able-inlet whirl (as an indication of what can be achieved, the 
Olympus can run steadily with « thrust of less than 20 Ib at a 
typical jet-pipe temperature below 500 deg C; and even the carly 
engines co ac from 500 w 10,000 tb thrust in three 
seconds). 

(c) A useful degree of flexibility is obtained for both design and 
development. The freedom to choose different rotational speeds 
for the two parts of the engine is particularly valuable during de- 
velopment in that it enables the two parts of the compressor to be 
matched by adjustment of their relative t.p.m. Purthermore, 
can make possible increases in rating due to relaxation of the 
limits imposed on one pert without exceeding continuing limita- 
tions on other « . Pore ple, carly rig testing indicated 
that the r.p.m the low-pressure compressor (and hence the 
mass flow) could be increased without incurring greater stresses 
in the high-pressure turbine blading 
A required pressure ratio can be achieved with a reduced overall 
number of compressor stages. Regarding the turbine, two stages 
can be shown to be sufficient up to an overall compressor pressure 
ratio in excess of 10:1 
(©) Owing to the fact that the starter is required to drive only the 
high-pressure section of the engine, the power required from this 

component is substantially reduced. 

() The danger of blade failure as the result of stalled flutter is 
minimized. The stalling speed of the first-stage compressor rotor 
blades increases with increasing pressure ratio and, in most split- 
compressor layouts, the first stage of cach axial unit is part of a 
compressor with @ pressure ratio no greater than about 3:1, 
with a consequent reduction in the r.p.m. at which 
flutter can occur 

Another result of the matching of rotational speed between the 
two compressors is that the range of incidences over which the 
blading is required to operate is substantially recuced, which 
further improves efficiency and reduces the likelihood of com- 
pressor stall in adverse conditions 

Detailed design of the first Olympus was completed over eight 
years ago. In the compressor, the hub diameter was held sub- 
stantially constant. Were the company to start again on such an 
engine they would no doubt design to a lower hub/tip ratio and 
would not necessarily associate this with an untapered hub; in 
fact, it seems likely that such changes have been introduced in 
later versions of the Olympus. Another unusual feature (possibly 
unique in Great Britain at the time of its introduction) was the 
employment of steel throughout the high-pressure 
compressor 

In the design of the combustion system, Bristol tackled the entire 
job themselves, but they based their work upon chambers designed 
by Lucas (G.T.B.) Led. The mass flow through a turbojet is a 
function of the air density and, by the same token, the amount 
of fuel and air that can be consumed is a function of absolute pres- 
sure. In the case of the Olympus, a higher maximum combustion 


(d 


of 

ter) was adopted. is seems to typify the company’s advanced, 
unfettered thinking; as far as we can ascertain this was the first 
a first approach, the company tried scaling existing flame tubes, 
and im all the early studies of the Olympus these were skew- 
mounted (as in the Rolls-Royce turboprops of that period). 
During 1948 and 1949, the Olympus project proceeded slowly, 


long-term programme. Thus, 
of the two which might have seemed 
possible. 

It was just at this time that the world’s largest acro engine 
manufacturer, Pratt and Whitney in Connecticut, started 
luminary bench trials of the first turbojet of their own design. i 
engine, designated the X-176, was the forerunner of sit 
which is now possibly the most important engine in the U.S.A. 
Special reference should be made to this Pratt and Whitney work 
owing to the fact that, apart from the Olympus, it is the only 


Pratt and Whitney drew their requirements for this engine 
between 1947 and 1949 started comp testing in the 
company’s great Willgoos turbine laboratory as soon as this 
establishment . From the outset they tried to beat every- 
ane at a deve thrust of the lowest 
specific fuel consumpti any gas turbine. pressure ratio 
was accordingly 12.5: 1, adopting compounded 
axial units from the outset. In the event, this pressure ratio re- 
quired 16 stages of compression in a nine-stage |-p compressor 
and a seven-stage h-p compressor, res ively driven by single 
and two-stage turbines. Pratt and itney may now feel that 
they chose the wrong work split in this compressor and, in any 
case, it was certainly a design which considerable de- 

t in order to avoid surge under adverse conditions. 

Owing to the enormous effort put into the J57, this engine has 
now been delivered in huge quantities in many versions and is 
working exceptionally well. On the other hand, it is very significant 
that, not only is it a _ and considerably weightier engine than 
the Olympus, but it has no better consumption and is, in addition, 
more sensitive to warm intake air. 

Attention can now be turned to individual types of 
which have resulted from the company’s early design studies. 
first engine actually made was designated BOI.1 (company designa- 
tion, B.E.10). It was not intended for flight and, by comparison 
with those that followed, it was rudimentary; yet it was a good tool 
with which to acquire two-spool knowledge. The prototype was 
first run as a unit on May 6th, 1950; the weight was 3,600 Ib and 
the maximum thrust 9,140 Ib. 

Very shortly after the BOI.1 went on the bed, the BOI1/2 was 
developed. ~ most significant design change was design- 
modification (which must at least have involved re-staggering of 
the blading) to increase the mass flow, the latter in turn requiring 
a turbine of slightly increased diameter. On the original BOI! 
provision was made for two starters, but this was cut back to a 
single unit on the 1/2, as described later. The revised engine was 

Security restrictions on this carly test-bed Olympus have 
recently been cased, and we have accordingly prepared a descrip- 
ion of it, together with a cut-away drawing. Following this 
BOL1 description we will once more pick up the threads of de- 
velopment and, within the limits imposed by security, discuss the 


remaining units of the family. 
In a straightforward ical description of a turbojet it is 


~ 
— ing the summer of 
4 Olympus were in- 
a sure than had ever previously been attempted caused a number al bie 
not owing to any design difficulty but from a number of factors S 
outside the control of those working on it. The Filton bomber Pb 
was not proceeded with, and the only application of the Olympus, whe 
to the Avro Vulcan medium bomber, was regarded as a somewhat ‘ 
4 
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miles up there’s precious little air for 
a anything, let alone cooling. At transonic and supersonic speeds 
| 0 ; a t it will be too hot to help at all owing to ram compression 
and skin friction. 
Serck—-who made the Spitfire and Hurricane coolers for 
the Battie of Britain and have been frontliners ever since—have 
J a the answer to both problems in their 
: i | See how neatly this handsome piece 
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awkward ducting to complicate install 
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Although its interior is still subject to security classification the Bristol Olympus 10] is the most important 
photograph disposition of 


for it is the first production version of the engine. This 
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stators) are cast in Nimonic 80, four at a time, bolted on to the 
periphery of the H.R. Crown Max turbine ca: the latter be- 
ing carried off the rear of the combustion chamber. The nozzle 
blades are cantilevered inwards, a large, radially-free L-section 
ring sealing the bore. A similar arrangement is used with the 
second stator ring (low-pressure), although the latter blades are 
bolted at their inner ends to a pair of diaphragms carrying the 
inter-turbine labyrinth seal. 

Both turbine stages employ Nimonic 80A blades, shrouded at 
their tips, push-fitted and peen-locked in fir-tree serrations in 
discs Rex 448 (or Jessops H.46) ferritic steel. The discs are 
each spigoted and through-bolted to the ends of their respective 
drive shafts, the latter being forged in 8.106 chrome-molybdenum 
steel. The rear of the h-p shaft is carried in No. 7 bearing, held 
by a steel “milk-churn” assembly bolted to the rear of the inner 
wall of the compressor deliv casing; the |-p turbine is also 
located by a final rear bearing (No. 8) carried in a stainless-steel 
diaphragm. This diaphragm is, in turn, supported by the exhaust 
annulus behind the |-p turbine blading, the number of radial 
annulus vanes being originally nine, later cight (as shown in the 
drawing) and finally 16, to rerrove residual swirl. The final inner 
exhaust cone is by a welded tubular assembly in the 
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early engine described, but a different method has now been 


shows the 


of the very few objections to the employment of two com- 
pressors in series is that more than the usual number of bearings 
are required. The low-pressure assembly is lengthy, and is divided 
into two t sections by a flexible coupling consisting of 
a pair of steel spiders joined multiple “banana-shaped” steel 
laminations (the whole unit ving very like a Hardy Spicer 
coupling). The thrust of the low-pressure compressor is there- 
fore taken out through a double thrust bearing (No. 2), and the 
final (No. 8) reacts the I-p turbine thrust at the rear. 
On the other , the high-pressure assembly is locked axially 
by radial bolts in the main coupling assembly, al the drive 
is transmitted through involute gear tecth around coupling 
periphery. It is thus possible, with this part of the engine, to 
balance out the compressor and turbine loads, as far as possible, 


and react the residual axial load through a master thrust 
bearing (No. 4) behind the h-p compressor. is residual load 
is always in a forward direction. 

All main shaft bearings are fed with oil from jets supplied by 
a single pressure pump. During the formative stage of engine 
the possibility was examined of employing multiple pumps 


metering individual feeds to cach bearing, but this complex 
arrangement had little to commend it. From the bearings the oil 
drains down to sumps under the intermediate and compressor- 


Another photograph of the Olympus 101 production engine, type-tested at 11,000 Ib thrust. Compored with previous Olympus this engine is 
much more fully equipped, yet its weight is hardly greater than that of the original BOI.1. 
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circumferential manifold, the main flow to the 10 injec- 
tors being distributed individual rigid pipes 
Accessories on the B.OL1 were necessarily rudimentary, 
but a variety of drives could have been taken out through 
radial struts in either the intermediate casing (from the I-p 
system) or the delivery casing. The single electric starter pro- 
jects in an ungainly manner from the latter, driving a 


Bendix engaging mechanism and constant-mesh gear. 
the description of the B.OL1, the most recent 


Convair F-102 all-weather intercepter, and other types, but 
development seems to have become sluggish at about 12,000 Ib 
thrust. Recently the U.S.A.F. stated that no production orders 
would be placed for current J67s, and it is doubtful if the engine 
will succeed in the face of competition from the P. and W. J75 
and G.E. J79. 
The next British Olympus was the BOI.1/2B, which, although 
it appears to be acrod y similar to its pr 
ted a major advance in design. At this stage the 
that considera be undertaken to 
rationalize and clean up the whole powerplant. Typical of this 
revision, it can be seen, has been the relocation of all accessory 
trains in the intermediate casing, the hot delivery casing 
unsuitable for such poses. This change, in turn, 
ted in noteworthy luction in the size of the drive 
coupling, and the overall weight of the engine came out at no 
more than 3,520 lb. Improvements were also made in the 
combustion system. 
This mark of first ran in December, 1951, with a 
rating of 9,750 Ib. ith slight modification it became the 
Olympus Mk 99 (the first Olympus flight ine in Britain) and, 
derated to 8,000 lb owing principally to airframe | mitations, it 
flew in an English Electric Canberra B.2 test bed on August 5th, 
1952. The pilot was W/C. Walter F. Gibb, D.S.O., D.F.C., 
assistant chief test pilot at Bristol, who has since handled a great 
deal of Olympus work, assisted Godfrey Auty. 
On May 4th, 1953, the same , flown by Gibb, estab- 
lished a new world altitude record for aeroplanes, at 63,668ft. 
Meanwhile, the Olympus 99 was re-engineered for installation 


1 i be published. 
vidently almost identical, but esenting a slight difference 
in build standard, was the B.O1L.1/2A. This unit was red 
to suit the immediate needs of the Wright Acronautical division 
of the Curtiss-Wright Corporation, of Wood-Ridge, New Jersey. 
In October 1950, it was announced that this company had 
entered into an agreement for technical collaboration with the 
Bristol Acroplane Company, and that it had acquired develop- 
ment and production rights for a new gas turbine which is now 
known to have been the Olympus. By so doing Wright hoped 
to re-establish their previous pre-eminent — 
America’s engine-builders without having to build up a 
staff capable of tackl a large gas turbine from scratch. 
“shipped specimens of the BOL1/2A to 
rating of this engine was 9,750 Ib, 
New Jersey day around 


achieved by a basic British engine, without any augmentation. 
As the TJ-32 (Wright designation) the basic Bristol ¢ was 
steadily Americanized during 1951, and it flew in a nacelle 
under a B-29 test bed. 


Air Force. The mass was increased to approxi- 


eventually power the 


in the Vulcan, and it began bench trials in this form—designated 
Olympus 100—in the summer of 1952. Flight clearance was 
granted in January 1953 at a conservative initial rating of 9,250 Ib, 
and the second prototype Vulcan flew with four Olympus 100s 
the following September. This engine had a rated thrust more 
representative of the engine’s true capability. Thus ended the 
first series of Olympus. 

It is obvious that considerable acrod ic revision was a 
feature of the next series, of which the first was the BOI1/2C. 
Compared with its predecessors, the mass flow can be seen to 
have been markedly increased, and to take out the enormous 
shaft power required for compression the diameter of the turbine 
was increased well beyond the point at which the combustion 
chamber casing could be slipped off the rear of the engine. 
Accordingly, a completely new ca was developed, without 
strengthening ribs, in top and bottom halves bolted together like 
the compressor casings. 

A complete de-icing system was developed, air being tapped 
off from the delivery casing, controlled by a Teddington gate 
valve, and ducted along the right-hand side of the engine to heat 
the intake and entry guide vanes (the latter, of course, now 
being fixed). Stator anchor bolts are visible around the casi 
of the compressors, indicating a continuance of the original 


' snugly off the bottom of this cas 
the single Lucas D-type fuel pump and the Serck fuel-cooled 
i tor is mounted in the nose cone, driven 
the front of -p compressor, cool air being induced at the 
the bullet by an annular inducer at the rear. Another 

f ine is the employment of 
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— 
delivery casings, from which it is extracted by a scavenge pump eS | 
in each sump. 
with the exception of the last bearing (No. 8), which requires RD 
second-stage h-p air. The accompanying drawing indicates the Pe) . 
manner in which the various air supplies are distributed to igs fi 
perform sealing, or pressure-balancing, functions. Cooling of sn 
the first turbine disc is accomplished by a throttled feed from the ers. Se. 
h-p compressor delivery, the flow passing through drillings in Soe 
the hub of the disc and out along both sides. The second disc = 
is cooled by leakage under the inter-turbine labyrinth and also : 
by second-hp-stage air brought to the rear face of the turbine; 
additionally, fourth-hp-stage air is used both to seal the disc ' 
and help to cool its front face. Most of these cooling flows pa 
were ducted through external p.pes; in later engines a con- ope 2d, « 
siderable degree of cleaning-up is apparent. 
Fuel is — of Lucas C-type pumps driven 
through the om ial strut of the high-pressure delivery 
is a l-range flow control accepting the delivery from both 
pumps. From the control unit a single delivery line leads to the : 
| 
Flows of oil and air through an early Olympus, shown schematically. The various paths taken by the air, for both cooling and pressurizing : 
purposes, require no further explanation when the diagram is studied in conjunction with the text. The oil circuit is depicted in the lower oo 
port of the drawing, the chain-dashed line representing pressure oil and the plain dashed line the scavenge pipes. a 
Christmas, 1950, Wright succeeded in obtaining a spot figure Rs 
of 10,000 ib—believed to have been the first five-figure thrust a 7 
in order to beat the competing Pratt and Whitney engine. They locking. No accessories are mounted in the hot zone of the engine, rt 
aimed at achieving 15,000 Ib thrust, anc development contracts the drives being all taken through the intermediate casing. The ' 
for an ne of this rating, designed 167, were then placed : 
the U.S. t 
mately 230 Ib/sec, and the gas path was accordingly completely o err 
rearranged, the combustion chamber case being split into top 
and bottom halves, as was done with the later Bristol engines. f ss 
It was intended that this engine should 
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high-energy ignition. The two annotated photogra 
clear indication of the manner in which the various a nF fh 
this engine have been arranged 

In October, 1952, an early BOLI/2C went w the U.SA., 
where it has since been investigated by Wright Acronautical. In 
Jume of last year the engine first flew in the hard-working 
Canberra B.2, and in December of that year the production ver- 
sion, designated Olympus 101, was type tested at 11,000 ib 
thrust. At this rating the Olympus 101 must have since been 
delivered in quantity for the Avro Vulcan B.1 medium bomber, 
since this is the only announced current production application. 
The 101 curns the scales at 3,650 Iba figure surprisingly lower 
than that for the roughly comparable J57 (4,200 Ib). Actual 
specific fuel consumption on production engines is generally of 
the order of 0.79 Ib/hr/ib at maximum thrust at sea level; the 
tottom of the loop has been quoted by Bristol's chief engineer 
as being 0.75 at 8,000 Ib thrust. This excellent figure has been 
of inestumable value to the Avro designers in enabling them to 
beat every one of the Vulcan's design targets. 

We visned the Bristol Engine Division earlier this year, as the 
uest of Dr. Stanley G. Hooker, who took over as chief engineer 
rom Mr. Owner in 1951, and has since been principally respon- 

sible for the development of all Bristol gas turbines. On the 
occasion of our visit we wrote of the Mk 101 production engine 
in the following terms : — 

It is fascinating w observe on the test bed the speed relation- 
ships between the two compressors of the Olympus. At low 
speeds the ratio is about 2:1, the low-pressure compressor turn- 
ing at 2,500 ¢.p.m. and the high-pressure at 5,000 ¢.p.m.; but the 
ratio progressively adjusts itself so that the maximum thrust figures, 
respectively, are 6,500 and 8,500 rpm. Dr. Hooker mentioned 
that at minimum self-sustaining speed a mere 10 Ib of thrust is 
generated, though it is not possible to accelerate away from this specd. 
(Lontinuous cruise output is 9,600 Ib, and the engine can be accele: ated 
from idling to its full take off thrust of 11,000 Ib in 5 seconds 

“High thrust, fuel economy and acceleration are qualities fer- 
vently to be desired in a long-range all-weather ter, and it would 
come as no surprise if the Olympus were to a very important 
application in « machine of that class. Questioned on the suscepti- 
bility of the two-spool layout t supersonic conditions, Dr. Hooker 
said that it was suitable for operation over a wide range of intake con- 
ditions, though for flight low compression ratios 
would have to be The engine has been cleared to use wide-cut 
gasoline of kerosine 

“Among the graphs exhibited to illustrate Olym performance 
wes one show power curves at the beginning a test run and 
at « late stage, when dirt had been deposited on the blades from the 
atmosphere, to the obvious detriment of performance. Once an engine 
has been washed th with paraffin and water, however (this is 
done at idling speed), is quite restored.” 

From the production viewpoint the Olympus is surprisingly 
a In final erection, the engine is stood on its nose and every- 

is built up from the front to back, the engine being gradu- 

pL into the floor on a hydraulic ramp. In development 
ines blade trouble has been conspicuous by 
ing remains nothing short of superb. Dr. 


of the production 
its absence, and 


Lid., Craven 
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HE idea which prompted Mr. Taylor to bring out this annual, 

the first edition of which was warmly welcomed when it 
appeared last year, was to keep the technician, the spotter, the 
businesaman and the youngster informed about the latest important 
developments in the world of flying. With such contributions 
as “What do we know about Russian aircraft?” “The New London 
Airport,” “Swan Song of the Flying-boat?” “How Near is Push- 
button Warfare?” “Shortening the Take-off,” “The Future of 
Military Air Transport” and “The Adventure of Test Miying” 

all by recognized authorities—he has again succeeded 
curto-collectors will rejoice in the hitherto unpublished 
graphs of « startling Claire Vance Scout and of a D.H.9A with 
Vickers oleo landing gear, Frise ailerons and Handley Page slots 
for slow flying experiments in 1927. But perhaps the most widely 
acclaimed feature of all will be the four pages of R.A.F. squadron 
markings in colour. 


“The World's Pamous Aircraft, 1925-1953," by John 
Califorma, 


W. Underwood. P.O. 1349, Glenda'e, 

USA. 

NEVER did Holl heroes more fantastic aircraft 
on the backs of old envelopes than those illustrated in this 


picture book. The fact that the author has shown only one wing 
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FLIGHT 


Hooker himself delights in showing just how violently the engine 
can be treated without protest 
From the BOL1/2C, or 101, the next step is the BOL11. This 
engine has been described as having greater thrust than the 101, 
and it was this umproved rating which was instrumental in push- 
ing the world’s aeroplane altitude record to 65,376ft—again im the 
flown Walter 


same stalwart Canberra, by Gibb—iast 
August 29th 

It seems that this again finishes a chapter in the story of this 
fine engine, because the latest Olympus are so far ahead of their 
progenitors as to be virtually different engines. The only official 
pronouncement about them is a passing reference to the BOI.6, 
described as “the most advanced mark of Olympus.” In the 
U.S.A. this engine has been referred to as being in the 15,000-Ib- 
thrust class; one report states that “the Olympus 106 and all suc- 
ceeding eng.nes are 15,000 to 16,000 Ib units intended for super- 
sonic application.” Presumably the 106 is the production BOL6. 
No details of the progress of these engines may be published, 
beyond the fact that the first was placed on test just one year 
ago, on December 14th, 1954. Flight trials will begin next year, 
with a pair slung in nacelles under the fourth Avro Ashton, which 
1 have employed in Olympus development for over a 


Finally, brief reference may be made to afterburning. It has 
been unofficially reported that Bristol have conducted protracted 
investigations into oe partial thrust augmentation by 
injecting fuel into the — from a simple assembly, the pro- 
rans nozzle being fi at the non-reheat area. Known as 
S.R. (Bristol Simplified Reheat), this can no doubt be applied 
to the Olympus. For full-blooded afterburning, Bristol have 
sought the co-operation of Solar Aircraft, of San Diego. No 
details of the arrangement may yet be published, apart from stat- 
that the control system is likely to work upon the neat and 
ective “Microjet” principle, outlined in our previous issue. 
It would seem, however, that a fully reheated Olympus will 
certainly be made available, capable of very high thrust. 
In this connection, it is logical to couple the idea of an after- 
Olympus with an announcement made earlier this year 
by the Under Secretary-of-State for Air, Mr. George Ward. He 
said that orders had been placed for 18 prototypes of an entirely 
new all-weather ter, to be developed from the Javelin by the 
Gloster Aircraft Company. It is now known that the power 
units of this obviously supersonic aircraft will be advanced models 
of the Bristol Olympas. 
Altogether, then, the is one of the most significant 
engines from Britain that we have yet produced. It has been 
instrumental not only in planning some of our most important 
aircraft >) but also in enabling Bristol’s Engine Divi- 
sion (to be Bristol Acro Engines, Ltd, as from the end of this 
month) to build up an outstanding staff of experienced engineefs. 
Had it not been for the Olympus it is doubtful if the company 
could have brought forth the Orpheus turbojet so amazingly 
quickly. Recent foreign reports also indicate that there is 
another turbojet, of extremely advanced conception, on the draw- 
ing boards. But the Olympus will always be the bedrock upon 


and one undercarriage leg in the head-on and plan-view line 
drawings makes them look as unbelievable as their names—Goon, 
Toots, Chief Oshkosh, L'il Monster, Shoestring and all the others 
in which brave pilots ‘with no visible means Sl catimeede sup- 
port have won the Goodyear and other U.S. Trophy races. 

A Sabre looks out of place among aircraft like a Corsair with 
the outer halves of its wings replaced by flat metal fences. This 
is, nevertheless, an interesting record of aircraft that, for the 
most part, have contributed little but excitement to aviation pro- 
gress. Exceptions are the 1934 Comet racer and the Schneider 
Trophy seaplanes with which, as British readers will be gratified 
to see, the book opens. The results of some of the U.S. National 
Air Races since 1929, the Schneider Trophy Contests, and the 
progress of the World Speed Record from 1927 to 1953 are 
listed on the last three pages. 


“The Wooden ~ 4 Williams, M.C. Collins, St. 
James's Place, London, S " Price 8s 6d. 
"THose engaged in lists of Christmas present 

keep in mind this new, illustrated children’s editic edition 
book which had a remarkable success when it was published 
some six years ago. te tom 
book retains its atmosphere of suspense and conveys most 
vividly the spiri of the prisoners in Stalag-Luft III, most of 
whom were R.A.P. aircrew. The illustrations—sketches and 
profuse and complement the text very well. 
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7 which Bristol turbojets are based. 


A student takes a sight among the 500 “stars” produced by miniature 
electric lamps inside the 37ft-diameter dome (right). 


OVER THE POLE 
IN CALIFORNIA 


“Planetarium” Trainer for Astro-navigation 


TUDENT navigators of the U.S.A.F. can fly high-speed, 
high-altitude, long-range bombing and transport missions 
over the north polar apes without leaving California, 
following installation of the Link D-2 Navigation Trainer at 
Mather Air Force Base. 

No ordinary simulator, the D-2 consists of a 22-ton spherical 
structure built of tubular steel and set on two axes which give 
it a universal movement. Except for the fact that it is housed 
completely inside a large concrete air-conditioned building, it 
might be mistaken for the dome of an observatory. But the D-2 
is complete with its own stars in the form of more than 500 
very small lights, which are positioned accurately on the inside 
of the dome to correspond with the major stars of 31 constella- 
tions over the Northern Hemisphere, above 25 deg latitude. 

Thirty students at a time can be trained inside the device, which 
was developed by Link Aviation, Inc. Six of them stand on a 
rotating platform inside dome, take “fixes” on the stars 
through periscopic sextants and t their ground position on a 
map of the earth below them. e others are able to calculate 
m plot positions and courses from desk instrument panels. 

Through his controls, the instructor “flies the aircraft” on 
courses given him by the pupil. At any time he can introduce 
complications, such as variations of wind speed and direction, 
temperature changes or barometic-pressure changes. 
the time this is happening, the big dome rotates above the 


HE progress of Canadian aviation during the post-war years 
was well reflected in the 21st annual meeting of Air Industries 
and Transport Association of Canada, which was held recently in 
Quebec City. The three-day gathering drew the largest represen- 
tation on record. Among the guest speakers were the Hon. G. C. 
Marler, Canadian Minister of Transport, and Dr. John Furbay, 
director of Air World Education for T.W.A. 


The numerous developments which arose during the course of 
the committee sessions at the convention included : — 


A ony oo desire for closer liaison between the industrial 
side of A.L.T.A. membership and the government departments with 
which they deal regularly. 

airlifts. 

Reiteration by the Department of Transport of its icy of first 
referring new regulations or regulatory changes to A.1.T. for an 
industry viewpoint before promulgation. 

Setting-up of a top-level manufacturers’ committee to consider the 
ration of a brief on behalf of the industry for submission to the 
| Commission on Canada’s economic prospects. 

Clarification of the principle thet loans from the Industrial Develop- 

ment Bank to commercial operators, which had formerly been 


CANADIAN COMING-OF-AGE 


student navigator, to simulate accurately the movement of his 
aircraft. Simultaneously, the track worked out by the student is 
plotted graphically oe a recorder. 


The extremely high standards of realism and accuracy are 
achieved through a network of electronic computors. From the 
instructor’s control panel these computors receive data on con- 
ditions under which the simulated flight is to be made, interpret 
the information in terms of aircraft movement, and rotate the 
dome —~ All relevant data such as air speed, ground 
speed, wind direction, true heading, true course, pressure- 
pattern altitude, latitude, longitude, grid heading and many others 
are shown on the instructor’s instruments. 

Despite its size, the 37ft-diameter dome is so finely balanced 
that, when it is disengaged from its gears, a 2-lb weight hung on 
one side will cause it to tilt. It is driven by a motor developing 
only 1/50th h.p., through a gear ratio of 120,000 to 1. 

The D-2 Navigation Trainer provides yet one more proof 
of the importance attached to trans-polar, Great Circle flying by 
U.S.A.F. strategists. The sort of flight it can simulate without 
difficulty is an 8,000-mile hop from the southern tip of Cali- 
fornia, over the North Pole, to Bengal. 

Nor is there any possibility that this costly chunk of electronic 
enterprise will be made quickly obsolete by aviation progress, 
because it can cope with aircraft speeds of up to 1,750 m.p.h. 
and altitudes up to 100,000ft. 


restricted to the purchase of aircraft, could now be used for other 
items such as hangar purchases. 

Recommendation to the Department of Transport that shoulder 
harnesses and crash helmets yuld be made mandatory for aerial 
spraying and dusting. 

Indication that most Canadian operators would be equipping those 
aircraft to be used in northern flying with Sarah installations within 
the next year to facilitate R.C.A.P. search and rescue conditions. In 
this respect the R.C.A.F. expects to have its search aircraft equipped 
with Sarah by the spring of 1956. 

At the meeting, Mr. Ernest H. Moncrieff, president of Standard 
Acro Engine, Ltd., Winnipeg, was elected president. During 
World War II he was commanding officer of 39 Fighter Recon- 
naissance Wing in 83 Group, 2nd T.A.F., and led that group 
through Normandy and the North-east Eur campaign. The 
retiring president is Mr. T. P. Fox, head of Associated Airways. 
The names of other A.1.T.A. officials for the coming year were 
given in Flight of November 25th. 

Prizes for aviation writing, in a broad range of categories, were 
distributed at the A.I.T.A. meeting. The award of second prize 
in the international section to Kenneth Owen of Flight is to be 
made in London in the near future. 
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CORRESPONDENCE 


The Editor of “Flight” does not hold himself responsible for the views expressed by correspondents in these columns; 


The Late Basil Henderson 
WAS grieved to learn from your issue of November 25th that 
Basil Henderson, whom I held in high esteem as a man and 

as an aircraft designer, had died. I, too, was at Caius College, 

Cambridge, and later, wher I was at Westland Aircraft, I saw 

quite a lot of him. 

It was Westlands, in fact, and not Parnall Aircraft, as stated in 
pe obituary notice, who built the protot ves of the Hendy 
feck. One of the first, I recall, was ordered by Mr. Whitney 
Straight. 


At the time our company was living largely on 
work. The managing —y~y © and chief engineer was that kee 
eld engineer, Bruce, then on int of retirement. 

The Heck had an ingenious = effective slot-and-flap arrange- 
ment, and I have to admit that this had some influence on the 


design of my first aeroplane, the Westland Lysander, which 
began its flight trials in 1935. 
f W. E. W. Perrer. 


lamble, Hants. 

REPER two your obi notice of Basil B. Henderson on 

page 795 of Flight for November 25th. First of all, let me 
express my deep regret at hearing of his death. Basil was a friend 
of mine of long standing and had my great respect as a highly 
trained and most capable engineer 

tho of however, one or two 
corrections are called for. I was not at any time a member of 
Henderson's organization, therefore I did not “join forces with 
Henderson and Miles.” 

The experimental aircraft built in the small shed at Shoreham 
with the 40 h.p. A.B.C. engine was not the 302. The 302 was the 
aircraft I had built for me by George Parnall at Yate to our design. 
It was my personal property from the inception. The contract 
to build it for me was made by me directly with Parnall, the 
financial responsibility being mine entirely. specification for 
this aircraft was mine, as well as an important share of the design 
work. This would be confirmed by an agreement made between 
Henderson and myself as to joint ownership of certain features of 
the design structure. I later sold my share in these rights. 

Basil — was employed by me on the design work and 
H. A. Miles (who, Vv. 
Roe as a streseman) on the stress 
ced lump sum and expenses 
ese two gentlemen constituted the whole of 
organization. 

ienderson’s personal contribution to the design was, of course, 
an important factor; he had carried out research work on cantilever 
wings, which was a great help 
ether than the of thle wes built, but 
it was a reasonably successful attempt to introduce the low-wing 
cantilever form of aircraft. 

These details are perhaps unimportant but the matter has been 
incorrectly ~ yy on a previous occasion, and this letter is to 


set down the 
London, W.1. E. W. Percrvat. 


North Atlantic Airliners 
OST le concerned with aviation will, I think, agree 
that B.O.A.C. plans not to offer competition to the latest 
American jet airliners on the North Atlantic route by operating 
similar aircraft, but instead to carry on services with a slower 
turboprop aircraft, is a step in the w direction. 

The Corporation has gained for itself a respected place on this 
Blue Riband route and can only hope to maintain it if it operates 
pure-jet first-class services. 

Since the V.C.7 would have been purely a North Atlantic 
aircraft because of its size (presumably the restriction on o ting 
it along the Empire routes was due to Ey strength ra than 
length) then surely the next step should be to look for an aircraft 
with an a.u.w. which could operate on both the North Atlantic 
and the Empire routes, and not to withdraw from the field 
altogether. 

Since the Britannia 300 LR can be operated on the Empire 
routes, this then seems to be the a.u.w. figure to aim for 
(180,000 Ib approx.). It is rather interesting t the Comet 4, 
with podded engines and 3,000-4,000 gal of fuel where the engines 
now are, would tip the scales around this figure. Even with the 
present wing area the wing ane ee well be no more than 
that of the DC-8s (99 Ib/sq ft) fith the thrust of four Rolls- 
Royce Conways instead of the present Avons, take-off - 
ance would suffer only slightly. With its extra fuel and — 
consumption of the way, plus an almost certain increase in 


the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


cruising speed, such a version of the Comet would be a North 
Atlantic non-stopper. 

Other advantages which spring to mind are: (1) ease of main- 
tenance; (2) no loss of power due to long intakes and jet-pipes; 
(3) internal wing structure much easier to design; (4) engines 
could be more easily modified to take reverse-thrust equipment; 
(5) a higher safety factor in the event (rare, we hope) of turbine 
failure or uncontrollable engine fire. 


some extent by the absence of leading = 
engine-bay covers at the wing root, would almost certainly 
result also in some increased lift. 
Heston, Middlesex. I. Luxe. 
High-altitude Ornithology 
interested in “Jason's” (Correspondence, October 
good fortune in spotting four geese while flying at 


14,p008 Ts would have replied earlier if I could have found my 
notes on this particular subject. However, thanks to the kindness 
of Peter Scott, the famous ornithologist, the information compiled 
by his assistant secretary, Lillian Cain, is far more comprehensi 


The bar-headed i 
India at 20,000ft. —{ Ly been seen over i 
at 7,000ft and “geese” over et 8,000-9,000ft. In 1922 


Birmingham, 14 Maurice AUSTIN 
The Intruder 
JN your leoue of Fi for November 25th there is a paragraph 
entitled “Wat t Alibi Dept.,” dealing with the American 
insertion of Flying Fortress into the Britah Film The Dam 
ters 
I dare say I am not the first member of the R.O.C. to give you 
our reactions to the reported statement of the film producer tha 


Manpowered Flight 
[N,2 Paper read before the Low Speed Aerodynamics 
Association [summarized in Flight of November 18th], Mr 
Shenstone, chief engineer of British Airways, has 
expressed the view that “by careful design the wee of the best 
materials” a man- aircraft is a possibility, and further 
50 m.p.h 

There certainly appears a field for making efficient use of 
sumption. In past years many attempts were handicapped, and 
finall abandoned, solely on account of the right materials not 
then being available. Today the situation is quite different. 
Experience in large aircraft with the new light aluminium 
alloys and plastics materials has been very rapid, under defence 
pressure—and, it would seem, has has overshadowed the use of the 
same materials for smaller and more economical transport of 
moderate speed. 
ps, than the structure, the engine is the weight 
contended with. Mr. Shenstone considers that cer- 
tainly two men, if not one, could fly entirely without engine for 
a short period, using both feet and hands. I am sure he means 
theoretically. Generally speaking, it could hardly be done, in 
practice, with safety. 

Propulsion might be effected with less weight than the usual 
engine, by the use of the feet for pumping air through a jet, with 
a simple internal heating element, on the same lines as a ramjet 


in an aircraft. Such a is of course applicable to boost- 


but limited, sources 
of energy. 
tart Hill, Bishop’s Stortford. Rosert R. Hoare, 


Capt. R.N., Retd 


878 
a lammergeier was observed from Everest, flying at between 24,000 
and 25,000ft and a chough in 1953 flying at approximately 26,000ft! 
I am curious to know if vultures or condors ever beat this last- 
mentioned record 
“it would pass undetected by half of the Observer Corps.” 
would like to inform him that our training consists of film pro- 
; jections of aircraft, the “flash trainer” being set at 1 sec, } sec 
and downto secexposures. Therefore two seconds’ sight of an 
aircraft is quite a long time to the R.O.C.! 
raid W/C. Gibson stated that “there will be no other Allied 
aircraft operating over the Continent —, 
Chichester, Sussex. . A. SIMMONS, 
Observer, 2 Group, R.O.C. 


(5) merits OF THE GNAT 


Maintenance 


The ease with which the Gnat can be maintained has been described as “a 
remarkable contrast to current types". The contrast results from the thought 
given to maintenance in the design stage and from the many advantages which 
small size and light weight confer. Among many other maintenance features 
the Gnat has 

(a) A working height that makes servicing platforms unnecessary. 

(b) A one-piece wing which, secured to the fuselage at only four main 
points and carrying no fuel tanks, armament, controls or landing gear, 
can be fitted and removed with little trouble. 

(c) A single inspection panel that gives direct access to all engine 
accessories. 


(d) A quickly-removable rear fuselage and a short cantilevered jet-pipe, 
which facilitate engine change. 


FLIGHT EXPERIENCE WITH 
PROTOTYPES HAS SHOWN THAT 
THE SERVICING MAN-HOURS 
OF THE GNAT PER FLYING HOUR 
ARE UNUSUALLY LOW 


WHERE THE GNAT ALSO SCORES 


Judged by conventional fighter stan- 
dards, the Gnat : 


(1) has a higher service ceiling, higher G)™= be transported more casily, 
rate of climb and better mancu- and is less exacting in its airfie 
vrability. requirements. 


combines or. armament (4) is easier to produce. 
with exceptional stability at all . 


speeds. (5) costs far less to buy and operate. 
 FOLLAND Designed and Built by the Pioneers of the Light Jet Fighter 


FOLLAND AIRCRAFT LIMITED HAMBLE SOUTHAMPTON . HANTS 
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60 m.p.h. and up to 100 m.p.g. on a scooter streamlined 
like a space ship! Is this the materialisation 
of our childhood dream—or is it . . . yes, it is: yet 
another case of the future being moulded in 
Fibreglass. How else could such sinewy 
strength be so adroitly shaped! 

Pigmented polyester resin was reinforced 
with Fibreglass chopped strand mat 
and contact moulded in only two sections. 
Hats off to the Harper Aircraft Company 
for their successful enterprise—and to 
the material that is inspiring more and 
more designers of today and planners 
of tomorrow ! 


Fibreglass have an FRP advisory service 
which is expert, confidential and free. 


LANCS. TELEPHONE: ST. HELENS 4224 


FIBREGLASS LIMITED, RAVENHEAD, ST. HELENS, 
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THE INDUSTRY 


H.P. Apprentices Prize-giving 


PEAKING at the recent annual presentation of prizes to his 
company’s engineering and trade apprentices, Sir Frederick 
Page said that at present there were 297 apprentices, 
240 of whom were taking courses at technical colleges. He 
emphasized the importance of practical work in the training of 
an engineer and said that the works school, in which apprentices 
receive their initial practical training, had been greatly extended. 
Sir Hugh Lucas-Tooth, Parliamentary Under- of 
State, Home Office, and M.P. for Hendon South, was to have 
presented the prizes but was unable to be present owing to an 
important House of Commons debate. His speech was read by 
Mr. G. C. D. Russell, ny Page assistant managing director. 
In his speech, Sir Hugh paid tribute to the leading Sir 
Frederick had in the of the 
in fact, with a very few others, he had founded it. 


referred to the present big extensions to the Pol ic’s facili- 
ties; a total of £350,000 was being spent on work, which 
would be completed this year. 

Three different courses of part-time study are open to H.P. 
apprentices. These lead to the award of Higher National Certi- 
ficate in aero engineering (N in lists below), me Cope 
of London University (U) and City and Guilds ificate (C.G.). 
A fourth course in which apprentices alternately spend six months 
at Northampton 7 and six months in the 
works leads them to the award of a special diploma of engineering 
(S.D.). There is a fifth course for which the apprentice , 
three years full-time study at the City and Guilds College, London 
University; this leads to the award of an engineering degree. 


Awards 


Trade Apprentices.—First year, A. Wallis (N); second year, A. Lee 
(N); third year, J. Blackman (C.G); fourth year, “Miller (CG) 


ear, B. Brasier (N), Barra (S.D.); 
second year ( G. Done (VU), P. 
third year, P. Smith (N); f year, C. Bainbridge ( fifth year, 
com- 
Barbe, were received by C. Ba’ 
D. Lang, J. Knivett, A. Lyne, and 


Special-purpose Cameras 
No°v available in this country—th Polarizers (U.K.), Ltd., 
of 186 Acton Lane, London, N.W.10—is a well known 
American camera for recording cathode-ray oscilloscope images. 
ny for both still and continuous-motion photography y on 
d 35 mm film, this instrument, the Fairchild 
Camera, is stated to be easy to set up and operate, and 


to produce perfect photographic records of high-speed transients, 
stationary patterns of periodically returning phenomena, or, in 
fact, any type of phenomena which can be shown on a cathode-ray 
oscilloscope. A special adaptation of the Polaroid-Land principle 
of developing a print in one minute is embodied in the camera. 
This enables laboratory work to proceed without the interruptions 
or long waiting periods necessary when conventional film is used. 
A similar principle is used in another Fairchild camera, also avail- 
able Polarizers, Ltd. This is an instrument currently 
much wu in American security areas for obtaining personnel- 
identification photographs, and 100 portraits can be uced in 
an hour. The tri carries lighting units and an tification- 
card holder ich is photographed with the subject. 


Sir Frederick Handley Page, at his company’s prize-giving (see Col. 1), 
hands a diploma to S$. Smith, who was also awarded the fifth yeor 
prize for engineer apprentices. 


IN BRIEF 


Brockworth Engineering Co., Ltd., in whose works the 
Sapphire engines are built, are changing their name to Armstrong 
Siddeley (Brockworth), Ltd. The company has stated that the 
change is one of name only; it is, however, appropriate in view of 
the fact that Brockworth is the main production unit for Arm- 


strong Siddeley products. 


Stream-Line Filters, Ltd., announce with the death 
on November 27th, after a short illness, of Mr. Francis Heron 

ectors a past president of the Institution Chemical 
Engineers. 


Mr. F. T. Blokey, ACW.A,, 
A.AC.C.A., former chief account- 
ant of Armstrong Siddeley Motors, 
Ltd., has been appointed their sec- 
retary. He started with Wolseley 
Motors in Birmingham in 1935 and 
went to their $.U. Carburetter fac- 
tory as assistant chief accountant 
in 1939. In 1941 he became chief 
accountant of the $.U. Yorkshire 
factories and from 1945-1949 was 
chief accountant at the Eagles. 
clitte factory of Morris Motors. He 
wos cost accountant at Austins 
until 1953, when he went to 
Armstrong Siddeley. Mr. F. Shutt 
succeeds him as chief accountant. 


At an extraordinary general meeting of the de Havilland 
Aircraft Co., Ltd., held at SHatheld on tombe 30th, the change 
of the name of the company to de Havilland Holdings, Lid., was 
approved, as were certain amendments to the Articles. Accord- 
ingly, from that date the company is using the new name. At 
other meetings held on the same day, a wholly-owned subsidi 
of the omens adopted the name of the de Havilland Aircra 
Co., Ltd., and took the necessary steps to acquire from the parent 
company its aircraft manufacturing business. Details of the 
reorganization were given in Flight of November 11th. 


An agreement isla T ‘Printed Electronics Inc. 
(associated American company of t > ritish firm of Technograph 
Printed Circuits, Ltd.) and the Radio Corporation of America 
licenses R.C.A. to manufacture by the etched-foil process printed 
circuits under the Technograph (Eisler) patents. The British 
company, incidentally, have just acquired new and more com- 
modious factory premises for the purpose of supplying the elec- 
tronics industry with printed circuits on a still larger scale. 

The Vacuum Oil Co., Ltd., announce that, from December Ist, 
their name has been changed to Mobil Oil Co., Lid. There 
are two main reasons for the change: first, the “vacuum” pro- 
cess of distilling crude oil, of spectacular importance when it was 
developed by the company’s founders some 80 years ago, is now 
su nted by other methods. Second, the company is oa 


to py 


After presentauon Of the prizes Oy ir reacr 
J. E. Richardson, Principal of the Northampton Polytechnic, Be 
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FOR VICKERS 
APPRENTICES 


SPEAKING at the ing of a new aircraft apprentice training 
school at Vickers- ) mstrongs (Aircraft), Ltd., Weybridge, on 
November 25th, Lt-Gen, Sir Ronald Weeks (chairman of Vickers, 
Ltd.) described the school as a coming-of-age present for the com- 
pany's apprentices: the formal inauguration of the apprenticeship 
scheme had taken place just 21 years before. Sir Id intro- 
duced the Minister of Supply, Mr. Reginald Maudling, who, as 
“a valiant master who has to take swift decisions in 900 or 1,000 
ways,” was to perform the opening ceremony. Later a silver 
cigar-box was presented to the Minister by Maj-Gen. C. A. L. 
Dunphie, chairman of Vickers-Armstrongs (Aircraft), Ltd., who 
said that the building of the school owed a great deal to the efforts 
of Mr. H. H. Gardner [chief designer, weapons]. 

The new school comprises a by lecture hall, which can be 
divided into three classrooms iding partitions, and a large 
fully equipped workshop a of accommodating 120 appren- 
tices. The building also contains an apprentices’ common-room 
and a library, while a film projection room adjoins the lecture hall, 
which can be used as a cinema. 


The company’s apprenticeship scheme, introduced in 1934, 
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Exterior and interior views 
of the new apprentice train- 
ing-school building at the 
Vickers - Armstrongs (Air- 
craft) factory at Weybridge. 
Main function of the school 
is to give initial practical 
training to the firm's 
trade, engineer and student 
apprentices. 


tleman a ticeship” under 
practical experience 
At the 
end of 1934, there were 30 boys in training under the new scheme. 
This number increased to 230 by the end of 1950. At the present 


time, there are 700 apprentices under training at Weybridge. 


the earlier system of “gen 
ich a limited number of boys had obtai 
in various departments ye to employment in the firm. 


EVOLUTION OF THE VANGUARD continued from page 864) 


essentials—at least everyone hopes it is. The aim of the manu- 
facturer is now to pull out as many aircraft as possible in the 
minisnum time in order to hurry up an intensive amme of 
C. of A. flying and general development. There will be no proto- 
type as such. Prom the aspects of both acrodynamics and 
structural strength, the first machine will be the same as its suc- 
cessors, apart from modifications dictated by its own test pro- 
gramme. It will be built at Weybridge during the next three years, 
using production jigging throughout. 

At present Vickers’ main factory at Weybridge is heavily com- 
missed oo the Valiant programme although a large secondary shop 
is at present erecting special-order Viscounts. Bulk production 
of the Viscount is centred at Hurn, near Bournemouth, where the 
floor area was recently doubled to the present total of 354,000 sq ft. 
In 1958, the total erection-shop area available for production of 
the Viscount and Vanguard, at both Hurn and Weybridge, will - 
increased from the present 547,000 sq ft to 765,000 
Recently, Mr. George Edwards suggested that it howd be 
possible to produce 20 aircraft monthly, taking both types 
together. 

At present some 80 Viscounts have been built, with upwards of 
160 still w go. The latter figure is based upon present orders 
and the appearance of the Vanguard should not be taken as an 
indication that Viscount production will cease when these orders 
are met. In fact, the quite exceptional growth potential of the 
Viscount and Dart ensure continued uction of this aircraft 
into the 1960s; the later Viscounts should not be under-rated, and 
they will form a useful counterpart to the Vanguard with both 
being built side-by-side. 

ickers are at present planning an extensive of 
testing, a considerable amount of which has already com- 
pleted. Meanwhile development of the powerplant is proceedi 
generally on schedule. The Rolls-Royce Tyne first ran in A orl 
of this year and has since progressed satisfactorily during ine 
bench-running of prototypes. Early next year the engine will fly 
in the nose of a Lincoln, and it will later begin to pile up a useful 
number of hours in an Ambassador test-bed. Rolls-Royce and 
B.E.A. intend to operate the latter aircraft to commercial schedules 
as a freighter, thus retracing the steps of B.E.A.’s Dart-Dakotas. 
Mr. Peter Masefield, when chief executive of B.E.A., described 
the Tyne as “substantially ahead of anything else we know of.” 


At present the only order intimated for the V.900 series is 
that of BEA. itse the Corporation intending to buy 
approximately 20 aircraft. It is obvious, however, that many other 
operators are intently studying the design, including several air- 
lines which have never previously bought British equipment. 

Inevitably, comparisons are being drawn between the Van- 
guard and the Electra (Flight, November 4th, 1955). Actually, 
the development of the Dart is now reaching such powers that, 
over stages less than 1,000 miles, the Electra’s chief rival seems 
likely to be the 1959 developed Viscount Major, taking up to 70 
yp at 400 miles per hour and selling at roughly half the 

st cost of the American transport. The Electra only begins to 
show up to advantage either when traffic is exceptionally heavy 
or where stage lengths are outside the scope of the Viscount. On 
such routes the bigger Vanguard promises to beat the Electra on 
every count except one; the American machine is being built to a 
rather closer time scale and will probably fly at least a yexr before 
its British competitor. As regards first cost, the Vanguard and 
Electra should not differ greatly, for both seem likely to reach 
£750,000 exclusive of spares. 

Altogether, the development of the Vanguard is a big and 
expensive undertaking for all concerned. It is therefore logical 
that, over the life of the design, Vickers should pull out all the 
inbuilt stretch of the aircraft and also make the fullest use of its 
oa versatility in order to sell to as many customers as possible. 

¢ have already stated that, as the rating of the Tyne develops up 
to—and sibly even beyond—the 5,000 e.h.p. level, so will the 
Vanguard be authorized to operate at increased weights, thus per- 
mitting the development of a version with much longer range. 
By 1961, perhaps, the Vanguard may be able to tackle American 
coast-to-coast routes when operating at a maximum weight of 
135,000 Ib and for a lower cost per ton-mile than any competitor. 
At the same time, the cruising speed should rise to considerably 
more than the initial 400 m.ph. In fact, if the Tyne can be 

suaded to grow in the manner of the Dart, the Vanguard should 
be with us for as long as fixed-wing aircraft, as we know them 
today, continue to be o ted. 

Getting a transport of this calibre into service is a Herculean 
task, both for the constructor and the operator. It is good to 
know that we are tackling the job, and even better to know that 
it is in such experienced hands. 
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In testing, 
In development, 
In performance... 


Engineering counts 
AT CANADAIR 


Canadair has a new Engineering Test and Development 
laboratory . . . this addition to Canadair’s resources 

opens the door to the broader, more intricate phases of 
development work which tomorrow's engineering 


Canadair engineers have never hesitated to 

break new ground in their constant search for scientific 
advancement and are presently engaged in solving 

the complex problems associated with the development 
of gui ed missiles and long-range anti-submarine 
aircraft for the RCAF. 


Typical of its engineering performance record is Canadair's 
86 program which has involved the production 

of six different versions of this aircraft without interruption 
to scheduled delivery. Yes, engineering counts 

at Canadair ... another reason why people who know say, 
“you can count on Canadair.” 


CANADAIR 


— AIRCRAFT MANUFACTURERS — 
LIMITED, MONTREAL, CANADA 


European Representative: J. H. Davis, Princes House, 190 Piccadilly, London, W.1., England. 
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Aircraft flying at the S.B.A.C. 
Show at Farnborough were fuelled by 
Thompson Brothers equipment 


BROTHERS 


THOMPSON BROTHERS (BILSTON) LIMITED. BRADLEY ENGINEERING WORKS, BILSTON, STAFFS. 
Telephone: Bilston 412648 Telegrams: Thompbros, Bilston, London Office 17 Surrey Street, Strand, London, W.C.2. Telephone: Covent Garden 1701 
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BOEING 707s FOR BRANIFF 


THE number of Boeing 707s on order rose to 55 on November 
* 29th, when Braniff Airways agreed to purchase five of the new 
jet transports at a total cost, including spare engines and parts, of 
$30m (£10.7m). It is unofficially reported that Sabena are also 
on the point of placing an order for five Bocing 707s. At present 
Douglas are ahead of Boeing in the jet transport sales battle, hav 
now sold a total of 69 DC-8s—25 to Pan American, 30 to United, 
six to National and eight to K.L.M. Boeing customers, in addi- 
tion to Breniff, are Pan American (20) and American Airlines (30). 

Braniff, who rate a fleet of some 70 DC-6s, Convairs and 
DC-3s on both tic and international services, are the first 
auras 707 customer to specify installation of the 475 instead of 
the J57 turbojet. For “security” reasons, the J75 is officially 
referred to in the announcement as a “Pratt and itney engine 
of advanced design.” 

According to the announcement, Braniff’s Bocings will be 
capable of cruising at more than 600 m.p.h. and will have a 
of 4,000 miles with full payload. Fuel capacity is quoted as 
15,448 U.S. gallons and weight as 248,000 Ib. A combina- 
tion layout will provide for 49 first-class and 69 coach-class seats 
in two separate cabins. Delivery of the first of Braniff’s 707s is 
due in October 1959. The company also has on order seven 
DC-7Cs, delivery of which will begin in the late summer of 1956. 


TOMORROW’S TRANSPORTS 


SPEAKING at East Dereham on the eve of his departure for the 
United States, Mr. Reginald Maudling, Minister of Supply, 
confirmed that first steps had been taken towards the development 
of a new British airliner for service in the mid-1960s. “The 
Government,” said Mr. Maudling, “is discussing with the airline 
operators, and will then discuss with manufacturers, the next 
British civil aircraft which can be, and must be, a significant 
improvement on anything flying today. You can see in the 
Viscount and in the prospects for the Vanguard what can be done 
collaboration between airline operators, manufacturers and 
ernment. This is the we are now starting for the 
to f on those of which we are so 
today.” 

It seems certain that this new type will be a long-haul aircraft, 
though Mr. Maudling did not specifically refer to it as such. 
Earlier, Sir Miles Thomas, chairman of B.O.A.C., had stated 
that the Corporation and the Ministry of Supply were discussing 
the possibilities of a new turbojet aircraft for non-stop service 
between London and New York. 

There has been a good deal of speculation, however, as to the 
form which such an aircraft would take. According to the Dail 
Mail, B.O.A.C.’s specification is for a 120-passenger aircraft 
capable of flying at more than 500 m.p.h., with sufficient range 
to operate non-stop transatlantic services with 100 per cent regu- 
larity, yet sufficiently light to operate the Commonwealth routes. 
The same newspaper has reported, however, that both American 
and British manufacturers have plans for supersonic long-range 
transports for introduction in the 1965-70 period. The Lockheed 
Aircraft Corporation, it states, are planning an aircraft capable 
of carrying 100-200 passengers from New York to London in 
34 hours; and the Hawker Siddeley Group are also said to be 
working on a supersonic airliner. According to the S 
Express, the 1965 British jet transport will be a relatively 
aircraft, carrying 50 passengers at a speed of 1,000 m.p.h. 

In the speech referred to above the Minister of Supply was 
concerned with more immediate problems : — 

“It is essential,” Mr. ilaudling said, “to realize the strength of the 
competition we are facing, particularly from America. We have in this 
country designers as brilliant and craftsmen as skilled as any in the world. 
But America has her brilliant designers also, and backing them up are 
resources and a home market many times as great as ours. In these 
circumstances it is obviously the course of wisdom to concentrate our 
efforts where they will be most effective, and not to be led astray by the 
idea that if we are to compete in anything we must compete in everything. 

“The design and development resoarces of the British industry are 
already fully stretched. I see that the Bristol Company are contem- 
plating working with a large American firm on the ign and develop- 
ment of the Britannia successor. If we overload the i try the result 
can only be difficulties, delays and frustrations. 

“We must also remember that most world airlines have a tradition of 
buying American and have long-established contacts with their American 
suppliers. To gain orders our British manufacturers must produce 
machines significantly better than the American and must have a home 
purchaser who can first operate and develop the aircraft. In the case 
of the Viscount you have the best possible examples of these principles. 

“Substantial claims are made by Messrs. Vickers for the performance 
of the civil version of their V.1000. But it exists only on paper. No 
Government money has been spent on the civil version of the aircraft 
nor have the firm themselves proposed to invest any of their own money 


on its development. The G.vernment and the both realize that 
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without a home tor to purchase it an aircraft of this magnitude 
cannot be launc in world markets. 

“What does this mean for the British aircraft industry and its export 
prospects? It is the language of wildest exaggeration to talk about 

the Atlantic to the Americans. They, on their side, have 
no transatlantic turboprop aircraft to compete with our Britanma, All 
that we shall not be able to offer will be this. In the early 1960s the 
Americans say they will have, and we will not have, transatlantic non- 
stop pure jet aircraft which can offer the advantages of some saving of 
time on the journey at considerable additional cost. 

“Our policy must surely be to build on success. With the Britannia, 
the Viscount, the Comet and their family of successors we can offer the 
world an unbeatable range of aircraft for middle and long distance travel. 
If we exploit their possibilities to the full there will be rich markets for 
the British industry for many years to come. But this will only be 
possible if, in the face of growing competition, we concentrate on t 
aircraft every scrap of design and development effort we can muster,” 

It seems unlikely, in view of remarks made both by the Ministry 
of Supply and by B.O.A.C., that there is now any prospect of a 
B.O.A.C. order for either of the new American jet transports. It 
is of interest, therefore, to review the probable competitive posi- 
tion in which the Corporation will find itself during the years 
ahead 


Pan American are expected to introduce the DC-7C on non-stop 
services in both directions in June next year, thereby establishing a 
lead. B.O.A.C.’s introduction of this type is now expected to take 

¢ about six months later. After a further twelve months, the 
ritannia 300 L.R. should be ready for transatlantic service, pro- 
viding B.O.A.C. (and El Al and Canadian Pacific) with the largest, 
fastest and most comfortable aircraft on the route. The Comet 4, 
if required, would be available for one-stop transatlantic service in 
1959. In theory, therefore, B.O.A.C. should have turned the 
competition tables in four years from now. 
ile America looks to the Douglas and Boeing transports to 
restore the balance of power by 1960, B.O.A.C. appear to be 
banking on the Britannia and its recently announced successor 
(a combined Bristol-Convair-Canadair project) to carry a sub- 
stantial share of transatlantic traffic. ¢ Britannia successor, 
which is being designed around four Bristol B.E.25 turboprops, 
should have a cruising speed of 500 m.p.h., which is not a great 
deal below that of the Douglas and ing jets. Its average 
Adantic flight time, in fact, should not exceed that of the pure 
jet aircraft by more than two hours. So long as the present system 
of flying the Atlantic by night is maintained, this additional journey 
time is not expected to deter the majority of potential travellers, 
especially where sleeping accommodation is provided. 

It is the intention of Bristol-Convair-Canadair that the Britannia 
successor and its engines will be produced concurrently on both 
sides of the Atlantic for delivery in the early 1960s. ¢ stage 
which its design has reached is not yet known. It is reported, 
however, that it will be a double-deck aircraft with seats in the 
forward part of the lower deck and a rear lounge. 


CIVIL AVIATION AT STRASBOURG 


JREPRESENTATIVES of 19 European governments met at 
Strasbourg on November 29th to open the first session of 
the European Civil Aviation Conference. Devoted to the many- 
sided task of co-ordinating air transport in Europe, the confer- 
ence is the outcome of a special meeting convened by L.C.A.O. in 
the spring of 1955 at the request of the Council of Europe. 

One of the problems under discussion is the drafting of a multi- 
lateral agreement on the exchange of traffic rights for scheduled 
services in the European region. Observers at Strasbourg last 
week believed that there was little prospect of concurrence on 
a workable formula which would bring about any sweeping 
changes in the present “give-and-take” system of bilateral agree- 
ments. It was hoped, however, that the Strasbourg conference 
might produce a multilateral agreement on rights for non- 
scheduled services, thereby planting the seed of a more liberal 
international policy towards the exchange of rights, 

Britain is well represented in the conference, with Sir George 
Cribbett, Deputy-Secretary of the M.T.C.A. and a veteran policy- 
maker at all major post-war civil aviation meetings, as leader of 
the U.K. delegation. There is also an important British element 
in the International Federation of ee [oo Air Transport 
(F.1.T.A.P.), one of the many international bodies acting as obser- 
vers at Strasbourg. 

To mark the opening of the conference, and to make its aims 
and constitution better known to delegates, F.1.T.A.P. held a 
reception in Strasbourg on November 30th at which the hosts 
included A. Cdre. G. J. Powell, chairman of the Federation, Sir 
Hugh P. Lloyd and Mr. G. H. Freeman, directors of Transair, 
Ltd. Several members of the F.L.T.A.P. party flew to Strasbourg 
from Croydon in one of Transair’s fleet of DC-3s. We hope to 
say more about the conference in next week's issue of Flight. 
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FRIENDSHIP TRIALS UNDER WAY 


S recorded in last week's issue of Flight, the po ig Fokker 

F.27 Friendship, PH-NIV, made a successful maiden flight at 
Schiphol on November 24th in the hands of Hugo Burgerhout. A 
Dutch correspondent reports that the second prototype is due to 
fly next year and that initial production of a batch of 50 aircraft 
will start in 1957. Fairchild are said two be examining the 
possibility of building the Friendship under licence in America, 
and among the airlines reported to be interested (K.L.M., with an 
order for two, are the first customer) are Western, Continental, 
and Trans-Australia. During the first flight (see the photograph 


above), which lasted 34 minutes, the Friendship reached a speed 
of 130 m.p.h. (normal cruising 270 m.p.h.) and climbed to 3,000ft. 
“The noise of the 'plane,” test pilot Hugo Burgerhout 


afterwards, “is very nice.” 


CHARLIE BACK, BUT ALFA STAYS 


NOTHER chapter in the long, long story of the LC.A.O. 
phonetic alphabet for sleenit communications begins with 
last month's announcement that the Council of L.C.A.O. have 
adopted five new words. Studies in America, Britain and Canada 
are said to have shown that the same five words—Coca, Metro, 
Nectar, Union and Extra (representing X, not E)—were causing 
confusion. After much study, the following substitutes were 
selected: Charlie, Mike, November, Uniform and X-ray. Unless 
a majority of L.C.A.0.'s 66 member-states objects, the new words 
will become part of the standard international phonetic alphabet 
from March Ist next year. 
As modified, the LC.A.O. alphabet will read as follows: Alfa, 


Bravo, Charlie, Delta, Echo, Foxtrot, Golf, Hotel, India, Juliett, 
Kilo, Lima, Mike, November, Oscar, Page, Quebec, Romeo, 
Sierra, Tango, Uniform, Victor, Whiskey, X-ray, Yankee, Zulu. 


The introduction of the L.C.A.O. alphabet, the organization 
admits, brought a “storm of criticism from many sources, and in 
particular from the pilot associations.” Part of the pilots’ criticism 
was based on the argument that their associations had not been 
fully consulted by I.C.A.O. on the composition of the new alphabet. 
Their dislike of Alfa Bravo was further increased by cases of con- 
fusion arising from the use, in different regions, of both alphabets 


even, on occasions, of a blend of the two. A majority of 
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The first air-to-air picture to reach us of the Fokker Friendship, 

secured during its maiden flight on November 24th, while not the most 

flattering portrayal of the handsome Dutch merchontman, emphasizes 

the high-aspect ratio wing and large tail volume. The aircraft was 
aloft for the usual first-flight time of about half an hour. 


countries outside the British Commonwealth, however, have now 
adopted Alfa Bravo, and the modifications reported above will 
probably result in the ultimate extinction of Able Baker. 

Under present British regulations, pilots are permitted to use 
the latter alphabet whenever, in their opinion, dangerous con- 
fusion might arise from the use of Alfa Bravo. In practice, the 
original alphabet is still used whenever possible by British pilots. 


SEABOARD APPOINTMENT 


ORMERLY with B.O.A.C. in New York, Mr. Alastair Thom- 

son has joined Seaboard and Western Airlines in the new post 
of commercial manager. Mr. Thomson, a native of Scotland, 
managed a river steamship company in Burma for ten years before 
joining Imperial Airways in 1935. He served with B.O.A.C. from 
its inception in a series of overseas appointments, culminating in 
that of commercial manager (North America). 


“Sure it's a big 

mod.—this is a 

competitive 
business.” 


« 


CHEAPER NIGHT FARES 

EDUCED night fares to several destinations will be 

introduced next April, when the 1956 summer fares come 
into effect. On the London-Paris route, the return fare will be 
reduced from £12 to £10 and on the London-Brussels route the 
return fare will be reduced by £2 10s to £9 10s—the cheapest 
fare on this route since the war. Week-day night fares to destina- 
tions in Switzerland, the South of France, jorca and Milan 
will be cut by up to £3 10s. All these reductions, however, will 
to some extent be offset by increases of about 10 per cent in 
first-class fares. 


MR. MASEFIELD ON THE V.T.O. 


PEAKING at County Hall, London, on December Ist, as the 
resident of the Institute of Transport, Mr. Peter Masefield 
predicted that commercial airliners would exceed the spced of 
sound by 1970 and that by the turn of the century vertical take-off 
aircraft would reduce travel time from London to Edinburgh to 
15 minutes. 

Making a strong plea for the development of 150 m.p.h. mono- 
rail transport between cities and airports, Mr. Masefiel gested 
that the cost of building such a system between London Airport 
and Westminster—about £lm per mile—would pay for itself 
within a reasonable time, carrying about cight million passengers 
per year at a return fare of 5s 6d. 

Mr. Masefield—himself now a helicopter manufacturer— 
defined today’s helicopter during his address: “It is like a pretty 
girl, small, exciting, noisy and pretty to look at, and very nice 
to be seen about with, but the more you take it out the more it 


costs you. 


HIGH-EFFICIENCY NAVIGATION LIGHTS 
EVELOPED by Capt. William Atkins of Northwest Air- 
lines, a completely new type of aircraft navigation light is 

under evaluation tests by the company. Known as the Atkins 

anti-collision light, the new device has high-intensity strobo- 
scopic, capacity-discharge type lamps of such power that 


the 
A 8.W.LA. Viscount, which as recounted on the opposite page has just 
inaugurated passenger services in the West Indies, touched down at 
Maiquetio Airport, Venezuela, en route between Trinidad and Jamaica. 
This was Venezuela's first glimpse of the Viscount, which will next 

year be in service with LAV. 
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light has been seen in flight 75 miles away. The light, made of 
three elements, flashes at three different frequencies—three times 
a second, once a second and once every three seconds. 

The light is mounted in a streamlined housing similar to a 
modern D/F fairing. The fastest-flashing lamp, mounted in the 
nose of the housing, emits its warning at three times a second in 
an arc 60 deg on either side of the aircraft centre line. The 
one-per-second flash is visible on either side of the aircraft 
through 60 deg. The rearward-flashing light, once every three 
ccna covers an arc of 120 degrees. 


BREVITIES 


A B.O.A.C. Argonaut was delayed at Nicosia, Cypeue, on 
December Ist after an alarm about a terrorist . Nothing 
was found and the aircraft continued to London. 

In the House of Lords on November 30th Viscount Thurso 
asked whether a memorandum had been received from B.E.A. 
concerning a rail link between Feltham and London Ai 
Lord Hawke replied that the first attack on the problem of 
shortening the time taken to get from London to its airport was 
being made in the construction of the Cromwell Road extension. 


Sir Harold Whittingham, Director of Medical Services of 
B.O.A.C., has been re-elected chairman of the Medical Com- 
mittee of the International Air Transport Association for the sixth 
year in succession. 

A long-term lease for new headquarters in New York has just 
been signed by B.O.A.C. The Corporation will occupy the whole 
of the fifth floor of the 25-storey Bank of New York building, 
some 24,000 sq ft of office space, in addition to a frontage on Fif 
Avenue which wil) be used as a ticket office. Opening date is late 
1956. 


British West Indian Airways, B.O.A.C.’s Caribbean associate, 
who on November 29th celebrated their 15th birthday, in- 
augurated their first Viscount service on December 2nd on the 
Trinidad-Barbados-San Juan (Puerto Rico) route. The service 
will soon be extended to Bermuda and on January Ist to New 
York. (See photograph opposite.) 


Following discussions during September and October, K.L.M. 
and Aeroflot announced last week an interline agreement provid- 
ing for services between Schiphol and Moscow via Prague or 
Vienna. The tourist fare for a return flight between London and 
Moscow, via Schiphol and Prague or Vienna, will be £140. 


CLUB AND GLIDING NEWS 


AHIGHLY satisfactory increase in membership was reported 

by the president, Mr. W. Hunter Byars, when the Strathtay 
Aero Club held their annual general meeting at Scone Aerodrome 
last month. Membership of the club, he said, now stood at 247, 
compared with 239 last year. The t membership com- 
prised 82 associate members, 13 life associate members, 119 
pilot members, 19 life pilot members, 12 honorary members and 
two founder members. Club flying until July 2nd of this year 
totalled 802 hr as against 538 hr for the previous year. For the 
first three months of the current financial year there was already 
an increase of 277 hr. 

Mr. Byars added that more members had made Continental 
flights, countries visited being France, Spain, Switzerland, 
Luxembourg, Africa and the Channel Islands. He was ple 
to note that a club member, Mr. J. R. Parker, had won this 
year’s Swiss international competition, thus bringing the award to 
Scotland and to the Strathtay Aero Club for the second time in 
succession. The J. Y. Watson Trophy was presented to Mr. 
H. W. Henderson, who, with his fa , Mr. S. D. Henderson, 
was elected to the committee. 

Mr. James Y. Watson, veteran Perthshire pilot and donor of 
the trophy, claimed that he had found new evidence to support 
his belief that his brother, Preston, flew a heavier-than-air 
machine five months before the Wright brothers. In his life- 
time, Dundee-born Preston Watson built several aeroplanes, the 
first early in the century. He was killed in an air crash in 1915 
at the age of 34. For years, Mr. James Watson has sought to 
establish the date of his brother’s first powered flight. He thought 
that he had succeeded when he found several eye-witnesses who 
said that Preston had been airborne in a powered aircraft in 
July 1903, at Errol, where he carried out many of his flying 
experiments. 


tly, however, it appeared that Mr. Watson would have 


to admit defeat. An old friend of his brother came forward 
to state that Preston did not purchase the first ine for his 
machine until 1906. On the strength of this statement, Mr. Watson 
had reluctantly to agree—in a newspaper article published in 
October—that the original witnesses must have been mistaken. 

But when he addressed the annual meeting of the Strathtay 
Club he told the members that the newspaper article had 
resulted in a further batch of new evidence coming to light. And 
he claimed that it showed that the engine which his brother 
bought in 1906 was not his first engine. In other words, the 
original witnesses might well have been right when they claimed 
that Preston’s machine had an engi flew by its own 
power—as carly as 1903. 


HE Pioneer Flying Group (P.F.A. Group No. 50) has recently 
been re-for , and hopes to become operational in the near 
future. The intention is to purchase an aircraft (probably a 
Miles Hawk) with the help of the Kemsley Flying Trust, and to 
rate it at a cost of 35-40s per hour. The rebuilding of the 
iles Martlet is also under consideration. New members, 
especially those with P.P.I.s, will be welcome at the group's next 
—, Enquiries should be addressed to the secretary, 
ee Fie . Bailey, at 10 Woodnook Road, Streatham, London, 


ECENTLY purchased by the Southport Aero Club is Tiger 

Moth G-ANOD, the machine in which Peter Vanneck came 
second in this year’s King’s Cup Air Race. The club, which 
operates on a co-ownership basis, expects to begin flying this 
month from Hesketh Park Acrodrome, a sand aerodrome at the 
north end of Southport, at a rate of £2 Ss per hour. Mr. 
J. Formby, an ex-C.F.S, instructor who is now with Short Bros. 
and Harland, is instructing at the club: he recently received a 
Groves Memorial Prize for his record of over 500 meteorological 
flights from Woodvale. Membership enquiries should be 
directed to David Vernon, Hon. Secretary, 146 Roe Lane, 
Southport. 


BLtuiotts of Newbury have announced that they have now 
taken over the K-1 sailplane, designed by Hugh Kendall and 
first flown last year. The company intend to make further modi- 
fications to the aircraft and to evolve another prototype. 


HE British Gliding Association has stated that, on the recom- 

mendation of the Technical Committee, the Fauvel AV-36 
sailplane cannot be considered for the issue of a B.G.A. certificate 
of airworthiness. Although certain modifications have been made 
to the aircraft, the Association continues, the landing characteris- 
tics remain unsatisfactory. Recent test flights had shown that 
although flying characteristics were ort x, the aircraft stl) 
exhibited a marked tendency to bounce uncontrollably at take-off 
and landing if the ground was not perfectly smooth. 


Artist's impression of the Piper Comonche, a four-seot all-metal 
machine which is expected to be on the American market by 1957. It has 
been designed os a medium-priced high-performance business aircraft, 
and will supplement the existing range of Pipers comprising the Apache, 
Tri-Pacer and Super Cub. Production tooling of the Comanche is already 
under way, and flight testing is expected to begin early next yeor. 
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THE COMET 3 
IN AUSTRALIA 


The departure from Hatfield, in thick fog. 


HERE were scenes of the wildest enthusiasm at Mascot Air- 
port, Sydney, last Sunday, when a crowd of 35,000 had to be 
cleared from the runway to enable the Comet 3 to land. The 
aircraft had flown the 11,400 miles from the de Havilland airfield 
at Hatfield on its first overseas proving flight, via Cairo, Bombay, 
Singapore and Darwin, in an elapsed time of 44 hr 18 min 
(including an overnight stop at Cairo). Total flying time was 
24 br 57 min, including 33 minutes spent circling Mascot wait 
to land. (The crew of 15 were subsequently unable to ~- 7 
until firemen had turned hoses on the crowd which mobbed 
the aircraft, some of whom scratched their initials on it.) 


Pre-toke-off pose: left to right (on the ground), P. F. Mouritz, P. L. F. Hall, P.O. Bugge 
(co-pilot), John Cunningham (chief test pilot and captain), F. H. M. Lioyd, Capt. 


The Comet 3 (writes a member of Flight’s staff who was at 
Hatfield to see the departure for Australia) is one of the very few 

aircraft for which we would gladly forsake our beds in the small 
hours of a foggy December morning. The aircraft was due to 
leave Hatfield at 0500 hr, but visibility, as 100 pressmen and well- 
wishers who drove the 25 miles from London discovered, was 
down to 100 yd—iec., 500 less than the minimum John 
Cunningham needed for a 142,500-lb (full fuel) take-off in the 
dark. It was not until 1055 hr, after the crew had posed for news- 
reel and television cameras and the Comet had been hosed clean 
of its film of smog, that the aircraft taxied into the mist, and— 
heard but not seen—set off for the mid-summer 
sunshine of Australia. 

On November 29th, the Comet 3 had carried 
out a long endurance flight in preparation for its 
world tour. Flying from Hatfield, the aircraft 
covered 3,300 miles non-stop in 7 = 22 min, and 
landed with fuel for a further 14 

After demonstrations at Melbourne 
the Comet was due to continue its tour castwards, 
calling at Honolulu, Vancouver, Montreal, and 
returning home via the North Atlantic. The air- 
craft has been invited to land at San Francisco, 
where it will probably call en route from Hono- 
lulu to Vancouver. 


A. P. W. Cone (B.0.AC.), Capt. |. D. V. Rolfe (Qontas), R. W. Chandler (radio 


officer) 
(eerodynamics), J. Hamilton (engineer), J. 
Brown (chief flight engineer), R. V. Ablett (engineer). 


Up the steps: £. Holley (Rolls-Royce), H. Davies (engineer), S. F. Borrie 
A. Marshall (instruments), E. 


9. Helicopter Association: “Helicopter T: 
by A. W. Morley, MSc. 

10 British Interplanetary Society ““Pilotage ‘ond igation of 
interplanetary Vehicles,” by Tenner, 

10 Flying Club: Buffet dence 

4 Ae Graduates and Students Section: “The Domain of 

14. British Institution of Radic Engineers: “Remote Prerente- 
tee of information,” by G. J. Dixon and H. H. 
homas 


entr 
9 Elstree Club Annual Dinner 
R.AeS jon Lecture: “Recent Advances 
by Or. M.A. de 


People’s Lecture: “T Flying—Current 
Problems he w Beameont, 0.8.E., 
bio bre, Ata” 


FORTHCOMING EVENTS 


Jan Helicopter Association: “Economic Production of Helicopters 
—future Possibilities,” by L. J. Harper. 


jen. 4. Women’s Engincering Society ow Voor | 


Bronch Fixtures to Jeneery Tith: 

9, Glasgow, “Test Flying,” by Ben Guan. 52, Sefton Film. 
13, Belfast, Grains Trust. Dec. 14, Coventry, F Mone 
“NATO Air Power and the Preservation of Peace, ale Marshal Sir 

rt 19, Helton, “Space i. 
ley. Jan. 5, 
Greatrex. jon. 10, 
Beetle 
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C. Smith; Aerodynamics and Problems,” by 
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Royal Air Force and 
Fleet Air Arm News 


Preparing for Missiles 
T BCHNICAL officers and N.C.O.s are 
being attached to the principal British 
aircraft companies engaged in the produc- 
tion of guided missiles. R.A.F. 
will therefore become familiar with the 
new weapons from the earliest stages of 
production, and will be able to form a 
nucleus of instructors for the operation and 
maintenance of the missiles when they 
enter service. 


Senior Appointments 
Tr Air Ministry has announced that 

A. Cdre. K. B. Cross is to command 
No. 3 (Bomber) Group with the acting rank 
of air vice-marshal, A. Cdre. H. R. Graham 
is to command No. 23 (Training) Group 
with the acting rank of air vice-marshal 
and A. Cdre. S. C. Widdows is to be Direc- 
tor of Operations (Air Defence). All 
appointments will take effect next January. 

A. Cdre. Cross has been Director of 
Operations (Air Defence) since February 
this year and before that was Director of 
Weapons and Director of Operations (1). 
During World War 2 he was a fighter pilot 
and squadron commander, survived the 
sinking of H.M.S. Glorious, was in Nor- 
way and North Africa and was A.O.C. 
Cyrenaica. While leading No. 46 Sqn. he 
became the first man to take a Hurricane 
off from a carrier and, after the evacuation 
of Narvik, led his squadron to land back 
on board at 0300 hr. The carrier was soon 
afterwards sunk and he was one of the 
few survivors. 
A. Cdre. Graham, who is now taking the 

Imperial Defence Col course, was 

iously Director of Navigation and 

trol. He was born in South Africa and 
joined the R.A.F. in 1931. At the out- 
break of war he was with Bomber Com- 
mand and later took command of No. 7 

A. Cdre. Widdows is also taking the Im- 
perial Defence College course. He enlisted 
as an apprentice in 1926 and entered Cran- 
well in 1929. Soon after the outbreak of 


war he was posted to the A. and A.E.E., 
then commanded No. 29 Sqn., and later 
specialized in night operations work with 
Aight groups and stations. He commanded 
o. 51 O.T.U. and became S.A.S.O. No. 
85 Group. He recently commanded 
Eastern ighter Command. 


Service Award 
TS has been graciously 
the award of a bar to 
ross to S/L. S. G. Hewitt 
ition of gallantry and devotion to 
ty. L. Hewitt, a squadron com 
0.C.U., Bomber Command, was 
fio 4 Canberra B.2 on a demonstration 
ight for a student crew. During the initial 
climb after take-off from Bassingbournce, 
a serious technical fault developed which 
made the aircraft virtually uncontrollable. 
By superb airmanship, he so manceuvred 
the aircraft that all the occupants were able 
to lexve before he finally abandoned it. 
This officer’s leadership in this dire any 
ency, states the citation, and his display of 
coolness and exceptional courage in - 
of grave danger, were a fine example to all. 
/L. Hewitt entered the R.A.F. in 
1941, trained in Canada, and, after serv- 
ing with No. 21 Sqn. and No. 13 O.T.U., 
was released in 1946. He rejoined the 
R.A.F. and now holds a permanent 
commission. 


Cold Weather Test Season 


a ear’s group of new aircraft be ing 
at the Central Experiment 

Proving Establishment in Canada for the 
R.A.F. includes the Hunter, Gannet, Swift, 
Beverley, Sea Hawk and Auster. After 
being prepared at Edmonton, the aircraft 
are taken up to Churchill, Manitoba, for 
the full range of cold-weather tests. 


Malayan Air Operations 

LYING inst the Communist ter- 

rorists in laya, which was suspended 
on September 23rd after the announcement 
of the Federal Government's amnesty 
terms, has now been resumed. On Novem- 
ber 25th six Canberras of No. 12 Sqn. 
bombed a terrorist camp in Northern Perak 
soon after daylight. camp had been 
located by visual reconnaissance by 


Lord De L'Isle and oe. Secretary of State 

for Air, accompanied R.A.F. Regiment troops 

ona jungle patrol in Malaya during his recent 
tour ef units there. 


Austers of No. 656 A.O.P. Sqn., which then 
marked the target for the bombers. The 
following day, four Lincolns of No. 1 Sqn., 
RA.A.F., bombed and strafed terrorist 
resting places on the Pengeranh Peninsula 
just east of Singapore. On November 27th 
©. 12 Sqn. Canberras bombed a target 
west of the Cameron Highlands and shortly 
afterwards they attacked two targets in 
Negri Sembilan State. These targets also 
were known resting-places for terrorists 
operating in the area. 
8. of S. in Ceylon 
ONTINUING his tour of R.A.F. units 
in the Middle and Far East, Lord De 
L’Isle and Dudley has now also visited 
for Air, landed in Colombo on November 
28th for a two-day tour of R.A.F. units in 
Ceylon. He was the guest of the Prime 
Minister, Sir John Kotelawala. Lord De 
L'Isle and Dudley has now also visited 
the R.A.P. in Aden and Cyprus. 


New A.O.C. Jordan 
O succeed G/C. J. H. Miles, whose tour 
of overseas duty has expired, G/C. G. 
Lowe has been appointed A.O.C. R.A.F. 
Forces in Jordan. 


No. 5 F.T.S. Badge 


N November 30th No. 109 Provost- 

Vampire Course passed out at R.A.P. 
Oakington and wings were presented b 
Air Marshal C. E. Nicholetts, A.O.C.-in- 
Flying Training Command. On the same 
occasion the A.O.C.-in-C. presented the 
official badge to No. 5 F.T.S., which is now 
based there. G/C. R. J. Hawkins, the 
station commander, accepted the bedge, 
which bears the Gaelic motto “Dysgu i 
chedeg” (“Teaching to fly”) commemorat- 
ing the formation of the schoo! in 1921 at 
Sealand in North Wales. The Vampire 5s 
and T.11s which took over from No. 206 
A.F.S. Meteors in 1954 in@ugurated the 
second part of the Provost-Vampire train- 
ing sequence. 


R.A.F. Yacht Club 

HE first annual dinner in the 22 years 

of the R.A.F. Yacht Club's existence 
was held at Hamble, Hants, recently. It 
was followed by a dance, and on the follow- 
ing afternoon the annual general meeting 
was held in the club-house beside the 
Hamble river. G/C. R. A. 8S. Ford (Retd.) 
was re-elected commodore and G/C. T. H. 
Carr (Retd.), who had been rear commo- 
dore, was elected vice-commodore. F/L. 


9 December 1955 885 Seer 
Gen. Bailly, French Chief of Air Stott, in 
spects the R.A.F. guard of honour at Northolt are 
on arriving to visit the R.AF. last week. 
> 
: 
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A Piasecki HUP helicopter of the type recently 
bought by the Canadian Navy heads for the 
shore with a portion of a 90t aerial mast for 
@ navigational control station being built in 
northern Canada. A number of American heli- 
copters have been acquired by both the Navy 
and RCAF. tor transport work in the con- 
struction of the new early-warning radar 
chains in the far north. 


SERVICE AVIATION... 


H. R. Collins, vice-commodore for the 
past year, became rear commodore. 

After dinner some of the trophies won 
in the 1955 season were presented, $/L. 
D. J. Maw receiving the Egypt Challenge 
Cup for winning the cqunamhip race and 
W/C. Mills accepting the Gosport Regatta 
Cup on behalf of the R.A.P.Y.C. Miss P. 
took the Founder Commodore's 

the Ladies’ Open Handicap and 

Barrington had won the season's 
Hamble to Yarmouth, L.o.W. 

The prizes were distributed by Mrs. 
Maxton, wife of G/C. L. G. Maxton 
(Retd.). Both were founder-members of 
the club in 1932 and had entertained other 
members in their Calshot home even before 
the club was formed. The R.A.P.Y.C. now 
numbers over 700 members. It was origin- 
ally formed in the hope that, through sail- 
ing, R.A.P. officers might learn more about 
the sea and its hazards and thus gain useful 
knowledge for use in the event of their 
being forced down away from land. At 
that time many members belonged to the 
fiying-boat squadrons operating in the 
Calshot area. 


No. 43 Sqn. Commander 
AN American officer, Major R. O. 
Roberts, from Savannah, Georgia, 
has now taken command of No. 43 § 
which flies Hunters from Leuchars, Fife. 
Major Roberts has served for 15 years in 
the U.S.A.P. and flew 100 missions in 
Sabres in Korea. 


Cranwell v. Sandhurst Sports 


OR the first time, the R.A.F. College, 

Cranwell,” and the Royal Military 
Academy, Sandhurst, drew in their annual 
combined sports event this year. Rugby 
and soccer matches, a cross-country race 
and a shooting contest were held at Cran- 
well on November 26th in which the two 
teams drew 3—3 in rugby and I—1l in 
soccer, Sandhurst won the cross-count 
race by three points, 38—41, and Cranwe 
won the shooting by the same 4 
770-767. In the annual rugby match 
tween teams of staff officers from the two 
colleges, an event which did not count in 
the cadet competition, the Cranwell “Priva- 


teers” beat the Sandhurst “Pirates,” 
On the evening before the matches, the 


Sandhurst teams were entertained at dinner 
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in the Cranwell dining-hall. Among 
those present were A. Cdre. H. Eeles, the 
College commandant; Air Marshal G. E. 
Nicholetts, A.O.C.-in-C. Flying Training 
Command; and Maj. Gen. R. G. S. Hobbs, 
commandant of the R.M.A. Following 
what is now a Cranwell tradition, the 
College band played the Post Horn Gallop. 
S. A/C. P. Hughes played the piece once at 
normal speed and on in res to the 
customary shouts of “faster, faster,” at a 
breathtaking speed. This was his first per- 
formance on an occasion of this type. 


Royal Air Force Appointments 
TT following continues recent lists of 

appointments as announced by the Air 
Ministry : — 

G/C. A. J. Biggar to the Joint Services Staff 
College for directing staff duties; G/C. J. A. 
Field, A.P.C., w Air Ministry for duty in the 
department of the Air Member for Sup +4 ons 
Organization; G/C. R. V. Mcintyre, 

to HL 1.Q. No. 64 (Northern) Group for air ‘iad 
y G/C. S. Murray, O.B.E., to 
Ground Officers’ Selection Centre, to AL. 
G/C. B. J. R. Roberts to Air Ministry for dut 
in the en of the Chief of the Air § 
G/C. J. C. Sisson, C.B.EB., D.F.C., to RAF. 
Coltishall, ‘to command ; G/c. R. D. Willams, 
D.F.C., to Par Rast Force, for ad 


Young, O.B.E., to R.A.F. Gaydon, to command 
with the acting rank of group captain); W/C. 
. D. Greaves to H.Q., No. 23 (Training) Group 
lor technical staff duties ; W/C. A.H. Humphrey, 
O.B.E., D.F.C., A.F.C., to \ir Ministry for dut 
in the department of the Whief of the Air § 
G. A. V. Knyvett to R.A.P. Swinderby 
duties; W/C. A. McArthy 
to H.Q. Training Command, for 
technical staff duties; W/C. E. Mortimer tw’ 
H.Q., Maintenance Command, for technical 
duties; W/C. B. J. Paul to H.Q., Par East 
Air Force, for administrative staff duties; w/c. 


of 
hick, D.S.0., D.F.C., wo 
for flying duties; 
D.S.0., © R.A.F. Church 
Pentre for flyin, duties; w/c. R. E. Stephens, 
B.Sc., to H. ying Training Command, for 
administrative staff duties; W/C. T. H. B. 
Tayler w Air Ministry for duty in the depart- 
ment of the Chief of the Air Staff; W/C. L. H. 
Trent, V.C., D.F.C., to R.A.P. Gaydon for fly- 
ing duties; W/C. J. R. Valentine, D.F.C., to 
R.A.P. Driffield for administrative duties; W /C. 
A. D. Jackson to H.Q. Maintenance Command, 
for technical staff duties (with the acting rank 
of group captain); W/C. A. D. Adams to 
R.A.F. Hullavington for technical duties; W/C. 
. C. Bevan to Ministry of Supply; W/C. 
. C. T. Brown two R.A.P. Duxford for tech- 
nical duties; W/C. F. A. Buckingham to Air 
Ministry for duty in the department of the Air 

ber for Supply and Organization; W/C. 


trative stall duties; G/C. F. Polle 
Ministry for duty in the the 
Member for Supply and ganization; G/C. 
W. T. H. Nichols, O.B.E., t H.Q., Coastal 
Command, for technical staff duties. 
w/c. R. G. Dutton, D.S.O,, D.F.C., 

R.A.P. Waterbeach, wo command (with the 
acting rank of group captain); W/C. B. P. 


A. L. Cornford to Air Ministry for duty in the 
department of the Air Member for Sup and 
Organization; W/C. L. R. Mumby, O.B.E., to 
the R.A.P. Staff College, Andover, for 
staff duties. 

S/L. R. E. B. Pinchard to H.Q. Middle East 
Air Force, for technical staff duties (with acting 
rank of wing commander). 


No. 208 Sqn., here seen after Se 
advance in review 

presented with its gented on 
November 18th ot Abu Sueir, 
Egypt, by A.V-M. Sir Geoffrey 
Bromet, Retd., who commanded 
the squadron on its formation as 
No. 8 RNAS, in 1916. 
“Noval Eight’s” presentotion 
porode was attended by Air Mar- 
shal Sir Claude Pelly, A.O.C-in- 
C. MEAF.; AV-M. D. H. F. 
Barnett, A.O.C. No. 205 Group; 
AV-M. C. D. C. Boyce, AOC. 
Cyprus; and Lt-Gen. R. A. Hull, 
G.O.C. British Troops Egypt. 


886 
« 
| 
| 
| 


Life; line of 


In 1906 Marconi’s carried out their first 
experiments in ground to air radio. Today more than 

40 airlines and 20 airforces fit Marconi equipment and 
Marconi ground installations are in use throughout the 
world’s airports. The foresight and enterprise that have 
developed the communications on which elaborate modern 
aircraft operation relies are still alive. Marconi research 
today is making possible and safe still further progress. 


MARCONI 


Planning & Installation of Airport and Airborne Systems 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED - CHELMSFORD .« ESSEX 
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BRISTOL 


OLYMPUS 


ENGINES 


are fitted with 


EATONIA 


water cooled phosphor bronze 


BEARINCS 
AND 
BUSHES 
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The Model 7 Universat 


AvoMeter 


The world’s most used combina- 
tion instrument. 
Provides 50° ranges of on a 


readings 
S-inch hand-calibrated scale fitted with 
an anti-peraiiax mirror Guaranteed 
accurate on D.C. and A.C. up w 2 Kc/s 
to the limits laid down in B.S.S. 89/1954 
for S-inch scale-length industrial 
instruments. 


being 
resistance of the meter is 500,000 ohms. 


CURRENT: AC. and DC 
0 to 10 amps 


VOLTAGE: A.C. and DC 
0 to 1,000 volts 


RESISTANCE: Up to 40 megohms 
CAPACITY: 0! to 20 


AUDIO FR ENCY 
ER OUTPUT: O—2 wotts 


DECIBELS: —25Db. to +16Db 


List price pact and portable, simple to ste and 


almos possibl d jectricall 
£19: 10s. It is 
x 7 in. in, against damage severe overload. 


64 lbs. uding leads 


@ Write for fully descriptive pamphlet 
Sole Proprietors and Manufacturers: 


AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 
AVOCET HOUSE, 92-96 VAUXHALL BRIDGE RD., LONDON, 5.W.1 ViCtoria 3404-9 


MICRO 
DIVIDER 
SETTER 


Patent No. 685106. Also World Patents 


Enables dividers to be set to any 
measurement with an accuracy 


of 1/1,000th of an inch. 


364 


Another typical example of 
“Leytool” ingenuity in pro- 
viding for the essential needs of aero 
engineers, model makers, instrument makers and all classes 
of bench workers. The instrument, supplied in a leatherette 
case, is finished in black crackle enamel. The vernier scale is 
silver plated to ensure maximum clarity. The rule is finished 
in hard chromium plate with a non-scratch surface, thus 
providing adequate protection from rust, ete. 

Write for free ilustrated catalogue describing 

the complete range of “Leytool’’ Hand Tools. 


LEYTONSTONE NG & TOOL CO., LTD. 
LEVTOOL WORKS, HIGH LEYTON, LONDON, £.10 Phone Leytonstone 9022-4 
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aircraft hot air supply are controlled by 


TEDDINGTON HOT AIR GATE VALVES 


> 
combhers TEDDINGTON AIRCRAFT CONTROLS LTD., MERTHYR TYDFIL, SOUTH WALES. Telephone: Merthyr Tydfil 666 
London Office: 51 BROMPTON ROAD, S.W.3. Telephone: KENsington 4808 


4008 mene 


For all airport requirements in... 


DE- COOLANy 


FLUSHING. REPLENISHING. 


Generally of 100 Gallons Capacity, the 
Zwicky Trolleys are complementary to their 
Aircraft Refuelling Units and the range 
covers all Airport requirements such as 
Water Methanol, Oj! System Flushing, 
Replenishing, De-icing and Fresh Water 
Services. To B.O.T. requirements if specified. 


ZWICKY LTD., 


————_ POWER & HAND PUMPS - MICRON FILTERS - PATENT HOSE REELS Trading Estate, Slough, Bucks 


Specialists in 
PUMPING AND FILTERING EQUIPMENT TELEPHONE : SLOUGH 244861/2/3 


For OLYMPUS 
Engine de-icing and tapping for . 
—_ 
4 
4 
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For all motorists—past, present and future... 


The complete story of 
60 YEARS’ MOTORING 


in one great issue 


Here’s a superb special number of The 
Autocar telling the story of 60 years of motor- 
ing. Among its historic, profusely illustrated 
pages will be a description and Road Test of a 
famous 1903 car; an article on the methods used 
to Road Test cars, then and now (The AUTOCAR 
is famous for its Road Tests); stories of 
veteran motoring activities; interesting sidelights 
on the first-ever London to Brighton run in 1896; 
interviews with famous motoring personalities 
and many other grand features. 


Out today ~- 1s. as usual 


JUBILEE Number 


AUTOMATIC 
VOLTAGE REGULATORS 


Also makers of Rotary Transformers and Converters, 
Wind- and Engine-driven Aircraft Generators, High- 
frequency Alternators and High-tension D.C. Generators. 


ELECTRICAL PLANT SPECIALISTS 
NEWTON BROTHERS LIMITED 


MEAD OFFICE & WORKS: ALFRETON ROAD, DERBY 

Tel: DERBY 47676 (4 lines) Grams: OYNAMO, DERBY 

Lenden Office IMPERIAL BUILDINGS, 56 KINGSWAY,W.C.2 
Tel HOLBORN 0623 


WHEREVER YOU MAY FOCUS YOUR ATTENTION ON THE 
MIGHTY OLYMPUS TURBOIJET ENGINE YOU WILL FIND 
EVIDENCE OF THE WORK WE ARE PRIVILEDGED TO 
PRODUCE FOR THE BRISTOL AEROPLANE CO. LTD. FROM 


COMBUSTION CHAMBER TO BULKHEAD, COOLING AND 
VENTILATING TO OILING SYSTEM OUR COMPONENTS | 
AND ASSEMBLIES ARE THERE, PRECISION MACHINED 
IN STAINLESS STEEL AND VARIOUS ALLOYS 


OLYMPUS 


YOUR KIND ENQUIRIES AS ARE MO; MOST CORDIALLY INVITED 


SPA GUILDS Lb. 


ST. jAMES'S SOU UARE CHELTENHAM GLOS 
CHELTENHAM 63312 


We design and manufacture 


PRESS TOOLS 


and produce pressings from these 
or customer's own tools 


Suppliers to The Bristol Aeroplane Co., Limited of 
press tools and pressings for the OLYMPUS engine 


HAND-MADE PIECE PARTS. SHEET METAL WORK 
SMALL MECHANICAL & ELECTRICAL ASSEMBLIES 


ELECTRONIC & TIMBER DEVELOPMENTS LTD. 


Pigeon House Lane, Stratton St. Margaret, Swindon, Wilts. 
ww Tel. Stratton St. Margaret 3262 ALD. & A.R.B. Approved 


i The 

is 
# 
. 7 
; 
, 


HANDLEY PAGE 
HERALD 


Fitted with seats for 36 First 
Class or 44 Tourist passengers. 
Seats which fold up against the 
fuselage side] for 
freighting can be 
fitted as shown on 
the right. All seats 
and 


interior 
decorations 
manufactured and 
supplied by Rum- 
bolds. 


L. A. RUMBOLD & Co., Lto., KILBURN, LONDON, N.W.6 


TELEPHONE: MAIDA VALE 7366-7-8 


RING WRENCHES 


ENGLISH, AMERICAN, UNIFIED 
and METRIC SIZES. 


Toot up 
witht 


BROTHERS LIMITED 
BRITOOL WORKS 


BUSHBURY 
WOLVERHAMPTON 


INVESTMENT 


CASTINGS 


for the 


“OLYMPUS” 


Ha F PRECISE CASTINGS 


LIMITED 


ASCOT DRIVE, DERBY 
Telephone: 40481 


j 4 e ape 
| 
Gs 
i 
eg 
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CLASSIFIED ADVERTISEMENTS 


Adverticoment Rates. 4/- per line, minimum 4/-, average line contains 6-7 words. Special rates for Auctions, 
Contracta, Patents, | | anc, Official Notices, Public Announcements, Public Appointments, Tenders 5/- per 
line, minimum 10/-. Each paragraph is oy separately, name and address must be counted. All adver- 
tisements must be strictly prepaid and should ressed to FLIGHT Classified Advertisement Dept., Dorset 
and House, Stamford Street, London, 8.E.1 
AIRCRAFT ENGINEER ros A. nd heyues sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 
Trade Advertisers who use these columns regularly are allowed a discount of 5°, for 13, 10° for 26 and 15% for 
52 consecutive insertion orders. Full particulars will be sent on application 
Bor Mu For the convenience of private advertisers, Box Number facilities are available at an additioral 
charge for 2 words plus |/- extra to defray the cost o. registration and postage, which must be added to the 


PRESS DAY — Clossified udvertisement advertisement charge. Replies should be addressed to “Box 0000, c/o Flight,” Dorset House, Stamford Street, 
“copy” should reach Head Office by ey retain the right to refuse or withdraw advertisements at their discretion and do not accept Mability 
in the following week's issue subject to ged 16-50 lnchosive, he of che or the employer excepted from the provisions of The Notification of 
space being available. acanctes Order 1952 
PRESS NOTICE 


Aero & Jig & Tool 
Draughtsmen DECEMBER 13th. AERONAUTICAL 
Radio Services Limited 


in Great Demand AIRCRAFT FOR SALE 


MEN & YOUTHS 
There W. SHACKLETON LIMITED INSTRUMENT 
demand Aero, ligand YEARS PICCA 
Tools, etc., Oraughts- a ae LANDING 
men and inspectors 134 DIFFERENT TYPES OF AIRCRAFT SOLD. 
Se acute is the present SYSTEMS 
shortage that employ ers EUROPE’S LEADING AEROPLANE BROKERS 
are only tee anxious to 
t ac ae one 
perience whe are able ies true mer ot value! That is why we offer this week We are pleased to announce the 
to prepare neat and just such an aeroplane and we offer only one addition of the latest “S.T.C."’ Test 
accurate drawings T is an OXPORD TRAINER until recently « stan- Gear for I.L.S. equi 
UALIFY AT HO N SPARE TIME dard twin engined trainer in the Royal Air Force. -L.9. equipment, to our ever 
taken at home in your spare time—YOU can y 
‘an atiractive and’ post ar | | om B.O-AC whe weed for crew waining and ve] Adhering to our policy, “Only with 


ee LE cae Veena Short's contract was completed we bought it beck and the BEST instruments can the BEST 
Plastics, branches of Draughtsmanship. Inepection ‘by their chief pilot and chief engineer.| esults be we have hitherto 
Unfortunately their own contract was cancelled and| refrained from maintaining $R14/15 


FREE GUIDE 4 he ft. Here is 
The Free Guide contains 172 pages of twin engined and 51 equipments, but we are 
information ocho qrensese importance to which can be used ~ sorts <== apart from now ready to provide our usual 
hove he aphic maine 
qualifications AMA ger or ietight "work, crop spraying, etc. Here are | service in this field. 
PRASS., some details 
Gen. Cort. of Educ, and B.Sc., stc., Air frame hours since sew 1,727 We regret the delay in offering this 
overhaul $71 each! facility to our many customers using 
georeees New C. of A. LL.S., but trust they will appreciate 
NO FEE — and intercom. that we have waited over a year, to 
Wrice fer W, SHACKLETON, LTD. 175 Piccedilly, give the best possible service. 
ABLES: “Shackhud, London.” Phone: HYDe 
Park 2448/9, 9408." {0070 SEND YOUR IL.L.S. to:— 
NATIONAL INSTITUTE OF DOMAN ROAD, 
ENGINEERING CAMBERLEY, SURREY 
(Dept. 47), 146450, HOLBORN, CARTWRIGHT HAMILTON AVIATION, LTD. Tel: Gombe 2341 
(South Africa: £.C.S.A., Box 8417, rey 
Johannesburg) 


D H. DOVE, C. of A., low hours; £15,500 
H. RAPIDE, C. of A., low hours; £5,100 


DERBY AVIATION LTD. INDUSTRIAL JRS DESIGNERS 
J. R. STAINES | 


MESSENGER, C. of A., low hours; £1,650 
BRCIVAL PROCTOR Mark Ill, C. of A., dual 


control, £550 

4 BRCIVAL PROCTOR Mark IV, C. of A. dual 

Telephone WALL 32) AUSTER, Tiger Mos, Maginer, ete 


PREIGHTERS, Yorks, Curtis C-46 


LL. these machines are available for your selection 
and NSPEC TIONS demonstrations willingly 


rranged 
ONE eee AWE ART_EXCHANGE and Hire Purchase facilities 
available 


28 Kensington Street, London, W.14 
whilec we require a WEStern 0207. Telegrams: Autavia. 
PROCTOR 5 


in sound condition, preferably with dual 
control and extra tanks. Please send full MITCHELL AIRCRAFT, LTD. 
details co ovr Derby works or co Elstree 
veme N addition to a large stock of aircraft which includes 
Aare Elstree, Herts. light aircraft of six different types we offer a quantity 
Telephene Elstree 3070 of brand new Gypsy Major engines. These are fully 
released for immediate use and are offered at a price 
far lower than the lowest overhaul figure 
details of these and our compresensive stock 
LONDON OFFICE Teleohone ABBEY 2345 of linht sircreft apply 
TS, SUCKINGHAM GATE, M! TCHELL AIRCRAFT, LTD., Airport, Ports- 
mouth Tel: 717641 [0348 


— 
quae 
BATH «no SALISBURY 
«SPECIAL PURPOSE 


Spare lenses available 7/6 pair 
Tinted or clear 


Terms to Flying Clubs 
Send 3d. for illustrated catalogue 
F.) 
Leadon, 


Tel: Museum 4344. i 
Aviakit, Wesdo, London 


WIRE 
THREAD INSERTS 


\ 


FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 


COMBE DOW 
TEL: COMBE DOWN 2355/6 


SINEERS 
|4-PAGE BOC 
_ Full details of the easiest and quickest 
way to prepare for AF R.Ae Ss. ARB. 
Licences, B (Eng), Mech.E.. City 
& Guilds, and hundreds of Home Stud 


> Courses in all branches of Aeronautical, 
Mechanica! & Electrical Eng.. Draughts- 
manship, R.A.P. Maths.. etc.. are given in 
t this valuable book. Our Courses have been 
approved by Roya! Aeronautical Society 
many B.LE “wast have obtained 
First Places in the A.F.R.Ace.8. Exams. 


We definitely Guarantee 
NO PASS—NO FEE 


of 
posts will be sent on req 


AIRCRAFT SPRING WASHERS | 


TO B.S. 
SPECIFICATION 
S.P.47 


CROSS MFG. CO. (1938) LTD, COMBE DOWN, BATH 
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AIRCRAFT FOR SALE 


R. K. DUNDAS, LTD. 
FOR IMMEDIATE SALE 
AUSTER V. Choice of two. 
Ticer MOTHS. Choice of six. 
AUTOcRAT. Choice of two. 
RRAPIDE—and many other types available 
we to now before our prices 
BY DUNDAS! 


R. Swit, WHI. 2 “Dundessere, 
{os 
ha in off 
Vine al of sure er- 
777, 


AIRCRAFT WANTED 
yor« Aircraft urgently required. Box No. pose. 


you want to sell that aircraft 
for immediate cash offer. All 


popular types 
chased. 
ITCHELL AIRCRAFT, LTD., Airport, Ports- 
mouth. [0349 


ww pet ful 4-4 — 

immediately. Don Everall Avie- 
[4553 

(DUR demand for good used aircraft of all descrip 
tions is very at. Operators or owners w 

to dispose of aircraft, engines, 


are asked to communicate a 
R LTD., Bu Bury, ‘Street, Lendon, 


AIRCRAFT ACCESSORIES AND ENGINES 


s with the stocks and who take 


I pride inthe of . No order 
too small, too difficult or too € 
A J wick , Horley, Surrey 
* Horley 1420 and 1510 (Ext. 105/6). Cables: 
PEARY end Civil Aircraft and engines spares 
t spares 
M Morris and Horwood, Ltd., 9 Cavendish Square, 
7 angham 6467 0013 
SPARES & COMPONENTS, 
Shaftesbury Avenue, London, W.1, 
follow for sale: 
NGINES: Pratt & 985s, Pratt & Whitney 


1340s, 
AGNETOS: SF14-LU7, 
SF14-LU8. Pistons Pt. No. 32725. Piston Rings 
Pt. No. 31406. Rear Pt. No. 165373. 
GNITION Harnesses for 1340 : Front Pt. 
No. 165374. Crankshafts Pt. No. 31732. 
GENERATORS Tyee T 0.2. 


Generators Ty, Generat driven. 
Puel Pumps Type Pumps Booster 
Pumrs and Motors A4949. 

Engines + spares. 
your further inquiries invited. Telephone GER- 

rard 0575 [0973 

LAMENT Lam and Cock Lamps, 
313, 314 plydyne, 


Generators, Mi, Ol, Pl, 
Inverters, etc. Super Cabin ‘Heaters, Relays, Fuses 
British and 


a large range of ae Fe ancillaries 
Lamps, Led 239 High Holborn 
(0433 


AIRCRAFT SERVICING 
FREPAIRS ond C- of A. overhaul for all types of 
craft.—-Brooklands Aviation, Ltd., Civil 


t 
Services, Sywell Aerodrome, Northampton. el: 
Moulton 3218. [0307 


AIRCRAFT PROCUREMENT 


ROUP CAPTAIN EDWARD MOLE, B.Sc., 
A.P.R.Ae.S., Aviation Consultant Specialist in the 
ly or disposal of all types oft aircraft t and aviation 

Qa request’ 
Brendon Street, London, W.1. Tel.: ee 


CONSULTANTS 
FP R.AeS House. Jermyn Street, 
London, $.W.i. Whitehall #863 (0419 


DCOL 


(Reg? Trede the -+) 


SOLDERING EQUIPMENT 


VOLT RANGES 
6/7¥v. to 230/250v. 


(es illustrated) 


DETACHABLE BIT 
ODEL (List No. 64). 


PROTECTIVE SHIELD 
(List No. 68). 


Apply for catalogues: 
ADCOLA PRODUCTS ON. 


GAUDEN ROAD, LONDON 
Tels. MACAULAY 3101 & 4272. 


INSTRUME TS 

AN-5735-1—Direction Indicator 00 
AN-5736-1A—Flight Indicator 5 00 
EA 48 5-24—Liquidometer “400 
C.14—Airspeed Indicator 200 
C.12—Altimeter 900 
AN-5761-1—Altimeter 900 
B.9—Cylinder Temp. Indicator 715 0 
8.11—Cylinder Temp. Indicator 0 00 
E.12—Tachometers 910 0 
E.14—Tachometers 0 0 
Aland A3A—Bank and Climb Unit 4810 0 
A3 and A3A—Directional Unit 47 0 0 
A3—Servomotor Units 8 in. 200 


SALE AND EXCHANGE 
ALL EX STOCK 


All Instruments are New and Released. 


50% Reduction for Exchanges. 
331% % Reduction for Items Unreleased. 


Complete Instrumentation tor Constellation— 
0.C.6, 0.C4, D.C.3, C.54, Harvard. 


THE FLIGHT INSTRUMENT 
COMPANY 


Telephone: Windsor 2312. 
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Latest Pattern R.A.F. 
Anti-glare Sun Spectacies 
Complete with strong case 
4 
GOGGLES 
MK. Vill 
D 
M 
| 
| Ny 
| (0558 
Ame were 
Lond| 
A copy 
FREE! Write: SOLLEGE HOUSE, 
20-81, WRIGHT'S LANE, L W.8. 
| 
| 
PAR TD IDGE 


— 
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CAPACITY AVAILABLE 


ELLERING and 


ws your dic 


yr. oy 


master. Up w 5 ft. by 8 ft. max size. We are dic 
copiers to the trade 
RMYTAGE BROS. (KNOTTINGLEY), LTD., 
The Foundry, Kaottingley, Yorkshire. Tel 
Knottingicy 46 
CLUBS 


TH AND DISTRICT CLUB for 
Auster and | iger Moth fly instruction, dual and 
for £3 per hour reducing to less than £2 per hour 
solo fly on “Ply Yourself Hire” basis; fying 
Rn courses oa M.C.A. approved courses for 
private pilot's licence Tel. Plymouth 72753 [0341 
sets AND ESSEX AERO CLUB, Stapleford 
Tewney Aerodrome. M.C.A approved 

licence course. Auster, Gemini, Tiger, 
ssengers and Proctor aircraft Trial lesson 35/-, rg 


Te Stapleford 210 


CLOTHING 
and BN. officers’ uniforms purchased; large 


with 4- 


TWO AERODYNAMICISTS 
are required by. 
GLOSTER AIRCRAFT CO. LTD., 
GLOUCESTER 


ONE TO ASSIST IN 
(A) Evaluating stressing assumptions and reducing flight test data 
related tu strength. 


AND THE OTHER ON 
(B) Performance estimation of development aircraft. 


Preference will be given to a ‘jy who are about 26 years of age, 
years’ experience. 
Successful applicants will be given some assistance towards securing 
accommodation or purchasing a house. 


Applications should be forwarded to THE CHIEF DESIGNER. 


+ selection of R.A.P. officers’ kits for sale, new and 
reconditioned. Fishers, Service Outfitters, 86-88 Wel- 


lington Street, Woolwich. Tel.: Woolwich 1055. [0567 


CONTACT LENSES 


ODERN CONTACT LENSES 7 (D1), 

Badsicigh Court, W.C.1. ‘erred 

Booklet sent (0342 
HANGARS 

BS THR Hangar, size 195 ft. by 91 ft. by 19 ft. 6 in, 

high curved covered with new Bix Six 

Asbestos Sheets. £3 


MATERIALS WANTED 


AIRCRAFT MATERIALS WANTED 
(AID released or commercial) Stainless Steel, and 


non ferrous metals 
Please send details 


MUL BERRY Orchard 
I Place, London, B.14, This 


MISCELLANEOUS 
NISSEN TYPE HUTS 


LL sizes. Bx- Stock. 
BW curved sheets to sult all types. 
GTRIFFING and Resheeting service. 
Ancast stock in the Country. 
[_OWEST prices. Prompt Dispatch. 


SCO) 
Queensbury, Bradford. Tel.: 


TUITION 


AIR SERVICE TRAINING 


the only fully equipped private School of Aviation 
Specialist staff, comprehensive equipment and full 
residential and rectcational facilities within the School 
ensure the soundest training for an Aviation Career 


M.T.C.A. APPROVED 


courses in primary, intermediate and advanced training 
for pilots, navigators, radio officers and maintenance 


engineers 


HELICOPTER COURSES 


for private and professional licences. Details available 
from The Commandant 
AIR SERVICE TRAINING, LTD. 


Hamble, Southampton. Tel.: Hamble 3001 


Club, Croydon Al M.C.A. 


days «a Open 


(0293 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


AIRFRAME FITTERS 
REQUIRED 


for long term employment on a 
variety of multi-jet and turbo- 
prop aircraft. 


Single lodging accommodation 
available. 


* 


Address all applications to 
EMPLOYMENT OFFICER 


THE BRISTOL AEROPLANE 


COMPANY LIMITED 


LONDON DESIGN OFFICE 
DRAWING SCHOOL 


DEPUTY SENIOR INSTRUCTOR for 
the Drawing School in the London 
Design Office required. 


Applicants should have H.N.C. or 

the equivalent with some experience 

in an aircraft drawing office and in 
the training of draughtsmen. 


Applications, outlining details of 
experience, qualifications, age 
present salary, quoting LDO/JF.12, 
should be addressed to: 
The Personne! Manager 
The Bristol Aeroplane Co., Ltd. 
Filton House, Bristol. 


STRESSMEN 


NORMALAIR, LTD., YEOVIL 
require 
STRESSMEN 
for work on aircraft refrigeration 
turbines, and other equipment re- 
lated to aircraft pressurising and air 
conditioning. Men without previous 
stressing experience will be con- 
sidered, but minimum qualifications 
are a University degree or H.N.C 
The firm offers well-paid posts with 
Q@ generous non-contributory pension 
scheme in an attractive locality. 
Applications in the first instance are 
‘© be addressed to the 
Personnel Manager, 
Normelair, Ltd., Yeovil, Somerset 
stating age, experience and salary 
required. 


LIMITED 
require 
Senior, Intermediate and Junior 
DRAUGHTSMEN 
STRESS ENGINEERS 
AERODYNAMICISTS 


and other Technicians at their London, 
Eastleigh and Osborne, Lo.W. design 
offices. 


ications will be welcomed from ex- 

jenced technicions who ore keen to 
in an expanding organisation 

on interesting and importont projects of 
an advanced nature. 

Assistance with accommodation can be 

given to those selected for work at 

Osborne 

interviews may be arranged in London 
and in other centres 

send brief poarticulors ( ng 
Personnel 


Please 
ref. F/52) to the . 
Limited, East Cowes, 


| 
‘ 
— 
| 
; 250 to dub. Open every day 
(0230 
= = — 
_ 
SAUNDERS-ROE 
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TUITION TUITION PACKING AND SHIPPING 
MINISTRY APPROVED COURSES OUTHEND-ON-SEA Municipal Air Centre and and J. PARK, LTD., 143-9 Fenchurch St., B.C. 
Flying School, Comprehensive flying training for R, Tel.: Mansion House 3082. Official packers 
for the all t's licences, ratings and endorsements. Special | shippers to the aircraft industry. {0012 
scllities for instruments, night-flying and commercial 
COMMERCIAL AND INSTRUMENT fee or subscriptions, 
T.c course. 
UNICIPAL Airport, Southend PHOTOGRAPHY 


at the 

LONDON SCHOOL OF AIR NAVIGATION 

LL subjects for professional pilot or 
A icone licences and ratings embracing Academic. 
nical, Simulated and Flying Full-ume personal 

also short periods. Home-study 
alternative 


LON KEN. 
FLYING BASH: CROYDON AIRPORT. [0277 


CIVIL PILOT /NAVIGATOR LICENCES 


Contact the Principal for details of Classroom and 
Postal Tuition at: 


AVIGATION LIMITED 


30 Central Chambers, Ealing B/way, London, W.5. 
Phone: Ealing 8949. [0249 


2: Brochure giving details of courses in all 
branches aero eng. covering A.F.R.Ae.S., M.C.A. 
exams, etc. Also courses for all other branches of 
Write: E.M.I. Institutes, Dept. F.26, 
London, | 4. (Associated with H.M.V.) [0964 
we TER Gliding Courses. Intensive beginners’ 
weekly instructional courses. Conversions on to 
Olympias for glider pilots in current practice with 
“B” certificates. Refunds if bad weather. Write 
enclosing s.a.c., Lasham Gliding Centre, Alton, aE 
F.R.Ae.S., A.R.B.Certs., A.M.1.Mech.E., etc., on 
“no pass, no fee” terms. Over 95 per cent suc- 
cesses. Por details of exams and courses in all branches 
of aeronautical work, navigation, mechanical , write 
for free BIBT. (Dept. 62), 29 
London. W.8 (0707 


MARSHALL 


AIRPORT WORKS CAMBRIDGE 


(Electronic) 


Ex-R.A.F. W/O or NCO Wireless 

and Radar Fitters with a flair for 

publication work are invited to 

apply for vacancies offering good 

career prospects. Excellent working 
conditions. 


Applications giving full particulars, 
experience, and when available, to: 


PERSONNEL MANAGER 


(Aircraft Ground Equipment) 
N.W. London 
Commencing salaries of £800-£900 
p.a. will be offered to suitable appli- 
cants who must have a first-class 
engineering background. Permanent 
interesting work in good conditions. 
Apply giving qualifications and 
experience. 

Box AC 13887, 

Semson Clorks, 

57-61 Mortimer Street, W.1. 


~on-Sea, Essex. 
Rochford $6204. (0453 
LEARN to fly for £26. Intructor’s licences and 
instrument flying for £3/5/- per hour. Night 
flying £4/5 et hour. Residence 6 gns. weekly 
Approved M A. private pilot's licence se 
— course for junior commercial pilot's | ce 
iltshire School of Flying, Lid.. Thruxton Aero- 
drome, ar. Andover, Hants. Tel. Weyhill 352. [0253 
ERONAUTICAL. Comprehensive full-time tech- 
nical and practical training for careers in all 
branches of aviation engineering. Diploma course leads 
to interesting executive appointments in civil aviation 
design and development, draughtsmanship, mainten 
ance, etc. Extended courses to prepare for A F.R.Ae.S 
and A Mech.E. examinations. Write for pros 
us to ineer in Charge, College of Aeronautical 
chelsea, London, S.W xman fools 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


Ts Air Transport Advisory Council give notice that 
they have received the undermentioned applica- 
tions to operate scheduled air services: 
PPLICATION No. 688. From British Overseas 
Airways C ation of London Airport, Houns- 
low, Middlesex, Toe rmission to extend at their dis- 
cretion the Normal Scheduled Service which they are 
authorised to rate on the route set out as Route 
No. 19 in Schedule ‘A’, Part I, of the Terms of Refer- 
ence issued to the Council by the Minister of Civil 
Aviation on 30th July, 1952, so as to operate on the 
route: I hester-Prestwick or Shannon- 
Keflavik and/or Gander-Boston or New York 
and/or Detroit and/or Chicago and/or Los Angeles 
and/or San Francisco with right to omit inter 
mediate traffic stops 
PPLICATION No, 689. From B.K.S. Air Trans- 
port Led., of 1, Marylebone High Street, London, 
W.1., for a U.K. Internal Service wo be operated with 
Dakota and Viking aircraft for the carriage of passen- 
gers, supplementary pons and mail between South 
end and Newcastle (Woolsington) at a woqpeney of up 
to 14 return flights weekly, according t for 
a period of 10 years commencing Gree. months after 
the date of final approval 
Silver City Airways of 1, Great Cumber- 
London Ww. for the following 
me RS, to services fees which tha the Company have been 
ved to rate: 
A —- ON No. 308/1. For permission to carry 
rs without restriction on their Internal 
Freight and V | Ferry Service between Southamp- 
ton Hastie! Guernsey 
PPL ICA HON lo. 76/1. For permission to carry 
ssengers mot associated w vehicles without 
restriction on their Vehicle Fe Services between 
Lysd and Le Touquet, Lydd Ostend, and Lydd 


— a ions will be considered by the Council 
Terms of Reference issued to them by 
the Minister of Civil Aviation on 30th aly. 1952. Any 
representations or objections with regard to these 
applications must be made in : sta’ 
reasons and must reach the Council wit 


retary, Air 
London, 
may Or 
another air transport d 
that they are soplying ‘ wate the route or 
route in OS if not not already 


period for the mating representations or 


E Air T 
f application has now been 


ICATION No. From Hunting-Clan Air 
Ne Led., of 72, Wigmore Street, London, 
for an Tout Service i with 
aytarers rave ency, tween ondon 
Port and Perpignan. This application was advertised 
in “The Times,” “The Aeroplane” “Plight” on 
28th October, joss. (4583 


PUBLIC APPOINTMENTS 


ad MINISTRY four Bx tal Officers 
age 26) at R.ALP., = District, for 

cx perimental duties concerned with and 
radar i employed in the Air Porce 
Duties include investigations into -= systems. 


field measurements, work on modifications and develop- 
ment of ancillary equipment. Short periods of duty 
overseas may be necessary. Quals.: Minimum of Higher 

School Certificate (Science) or equivalent. Some experi 
ence of communications systems or radar control 


(K), 26 King 
D $52/5A/DE. 


AIRCRAFT cameras K20, K24, F24, P52, ete. We 
have large stocks controls, 
mounts, lenses, an 
Green Lane, N.4. MO (0233 


SERVICES OFFERED 


EWLY installed with plate 
processing plant, to serve you at 
our works 
your plans, diagrams and printed matter can be 
a reproduced exactly, without delay, and at reason- 
able cost 
your enquiries will be welcomed. Direct Design 
Products, Milhams Street, Christchurch, nas? 


SITUATIONS VACANT 


The engagement Aly — answering these advertise- 

ments must be @ through the local office of the 

Ministry of Labour and National Service, ete., if the 

applicant is a man aged 18-64 or a woman aged 18-59 

inclusive, unless he or she or the employer is excepted 

from the provisions o hag preneanen of Vacancies 
der 1952 


ANe rienced aircraft Weight Engineer, capable of 
working without supervision, is required for the 
London Design Department of a well-known aircraft 
company. The selected applicant will be responsible 
for all aspects of weight control. He will work in a 
leasant, modern office and enjoy good conditions. 
Suitably experienced men are invited to apply to 
Department LF /9, Box No. 7963 (4567 


BRITISH EUROPEAN 
AIRWAYS 
require 


Licensed Aireralt Engineers 


For training on modern aircraft as 
Station Engineers on Continental and 
United Kingdom Stations. Pension and 
Sick Pay Schemes, 3} weeks’ annual holi- 
day, concessional air travel in Europe. 
Uniforms provided. Free travel for 
wives and families joining husbands 
on firm postings. Commencing rate 
£13 10s. 6d. per week, rising by annual 
increments of 7s. 6d. per week to 
£15 15s. 6d. per week plus appropriate 
allowances on postings. 


Applicants should write, stating qualifi- 
cations and experience to Personnel 


PROJECT DESIGN 
DRAUGHTSMEN 


An expanding aircraft company in 
London has vacancies for a number of 
Project Design Draughtsmen. Applicants, 
who must have had several years 
experience in an Aircraft Design Office 
of repute, are required for original design 
work on projects of an advanced nature. 
The positions offer excellent prospects of 
advancement to suitably qualified men, 
with commencing salaries between 
and £1,000 p.a. 


Box AC 138680, Samson Clarks, 
57-41 Mortimer St.,W.1. 


| 
Res, 
| 
Officer, Area and QOutstations, B.E.A., 
ess within range & | | ation 
for M.L.N.S., Technical and Scientific Register ; 
(457 


toda 
being built by rocket interceptor aircraft ie 


at East Cowes, oe, Ltd., whose main works is 


R53. it will have 

xed powe plant-rocket and 

company have 

works at Bast Cowes, 

Wight. en 
rhe existen 

officially 


e jutline of 


FIGHTERS FOR THE FUTURE 


AERONAUTICAL PROGRESS PROVIDES UNLIMITED SCOPE FOR MEN OF ENTERPRISE AND ABILITY 
There are immediate positions for :— 
STRESSMEN PLANNING ENGINEERS JIG AND TOOL DRAUGHTSMEN - 
DRAUGHTSMEN ELECTRONIC ENGINEERS STRUCTURAL TEST ENGINEERS 
AERODYNAMICISTS WIND TUNNEL TECHNICIANS AND OTHER TECHNICIANS 


PROJECT ENGINEERS FLIGHT TEST TECHNICIANS 


You are invited to apply for a position in either che LONDON or ISLE OF WIGHT 
office. Send details of age, experience, etc. quoting reference F/S8 to the 


SAUNDERS-ROE LIMITED 
PERSONNEL OFFICER EAST COWES, ISLE OF WIGHT 


kg Assistance with housing accommodation is availabie on the 1.0.W. 


9 Decemser 1955 
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SITUATIONS VACANT 


Interesting vacancies in the 


TECHNICAL PUBLICATIONS SECTION 
of 
THE BRISTOL AEROPLANE COMPANY LIMITED 


The Company urgently requires one TECHNICAL AUTHOR for work on electrics 
and two TECHNICAL ILLUSTRATORS, one for work on fixed wing aircraft and 


one for work on helicopters. 


Applications are also invited from 
EXPERIENCED PUNCHED CARD MACHINE OPERATORS 


for employment in the Mathematical Services Group at Filton. Successful appli- 
cants will be required to carry out work under supervision involving the use of 
key-punch, verifier, sorter, reproducer and tabulator. 


Applicants should have reached G.C.E. standard in Maths and Physics and have 

an aptitude for technical work. Previous experience on Hollerith or 1.B.M. equip- 

ment is essential. Successful applicants will be given the opportunity of being 
trained in the operation of electric and electronic calculating machines. 


Write, giving details and QUOTING DO/JF.54 to: 


The Personnel Manager, The Bristol Aeroplane Company Limited, 
Filton House, Filton, Bristol 


Applicants for the vacancies in the Technical Publications Section should 
QUOTE DO/JF.55. 


GLOUCESTER 


HAVE VACANCIES ON SUPER-PRIORITY 
DESIGN AND DEVELOPMENT PROJECTS 
FOR 


AIRCRAFT 


DESIGN DRAUGHTSMEN 


(SENIOR & JUNIOR) 
Consideration will also be given to Draughtsmen 
with Mechanical, Structural or Electrical Experience. 


Also 


STRESSMEN 


(SENIOR & INTERMEDIATE) 
for both strength and flutter calculations. 


The conditions of employment are good with pro- 
gressive salary, good sports and welfare facilities, 
pension scheme, etc. 


APPLICATIONS STATING AGE, PREVIOUS EXPERIENCE 
AND EMPLOYERS SHOULD BE ADDRESSED TO THE 
CHIEF DESIGNER 


GLOSTER AIRCRAFT CO. LTD. 


Her Majesty's Overseas Civil Service 
Vacancies for Officers, Aviation 
Department, Federation of Nigeria 


Te act as Station Telecommunications Officers at 
Aecrodromes in Nigeria and at Civil Aviation Head- 
quarters, | Station Telecommunications Officers 
are responsi for the operation and maintenance of 

mtation of LC.A.O, - 


dures and technical administration the 
telecommunication field and the supervision of junior 
telecommunications staff on the Departmental estab- 
lishment 

Candidates must be A v" 1LB.B. or have passed or 
be exempted from sections A and B of the examination 
for Associate Member provided they attain Corpor. 
ate Membership within 3} years or have a ist or 2nd 
Class Honours degree in ineering or Physics. Hx- 
ceptionally, evidence of adequate technical ability 
coupled with considerable experience in seronautical 
telecommunications may be accepted in lieu of pro- 
fessional qualifications. A knowledge of modern theory 
and practice of radio and electricity and its application 
to Air Navigation is required 

for professionally qualified candidates 

diy yr on probation in the salary scale 

ft 020 680 or on contract in the scale £1,176 
£1,962; point of entry depending on war services and 
approved experience. A gratuity of £150 per annum is 
payable on satisfactory completion of contract appoint- 
ment. Candidates without professional qualifications 
can be appointed on contract only in the salary range 
£1,032--£1,962 per annum, but can later be con- 
sidered for transfer to per establish 

Free first class passages are provided for the officer 
and his wife, and an allowance of £75 per annum each 
yable in respect of a maximum of two children 
maintained in the United Kingdom. Refund of cost 
(wp to cost of 2 adult fares) of children’s passages for 
visits to Nigeria (once in each tour) when allowance 
would cease. Leave is granted at rate of 7 days for 
each month of residence service. Government quarters 
if available are provided at low rental 
Apply in writing to the Director of Recruitment, 
Colonial Office, Great Smith Street, — 5.W. 1, 
giving briefly age, qualifications and rer . 
tion the reference number BCD 98/14/01. (4578 


AVIATION INSTRUMENT DEVELOPMENT 


ELVIN & LIMITED vacancies in 
the Research and Development De t of 
their Basingstoke Works a number of 
Engineers and Senior Engineers for work on the 
of aircraft instruments and similar 
project 
APP ‘ic ANTS for the senior posts should have a let 
or 2nd class honours degree in mechanical or 
electrical engineering or peovece or the equivalent, A. | 
have had experience in the design and devel m of 
small mechanisms, or in the design wt small motors, 
simple servo systems and amplifiers, 
The positions carry responsibility and involve 
a small team of development engineers 
minimum qualifications for 
Higher National Certificates, elera 
experience in the development B mechan a.- 
in light electrical work 
F° all ~y some experience of aircraft instruments 
woul an advantage, but is not essential, The 
work is of an ~~ - nature and carried out in well 
uipped laboratories within easy reach of London. 
EMUNERATION will be commensurate with 
qualifications and experience. A superannuation 
scheme is available 
Y giving full of experience, 
to the Chief Engineer (A tion Instruments), 
Kelvin Hughes, Litd., Winchester, Road, - 
stoke, Hants. {4 


DE HAVILLAND AIRCRAFT COMPANY 
LIMITED 


AIRSPEED DIVISION. 
BOURNEMOUTH), 
ANTS. 


STRUCTURAL AND FUNCTIONAL TESTING 
LABORATORIES 


Vv ch Ft ilable for Technical Assistants ex- 
perienced in testing of aircraft components. Ability 
to ear and draw test rigs is necessary 

) or its equivalent would be an asset 
* but is not regarded as -y 


Ple to Personnel groviding 
details of qualifications. 4542 


FLIGHT NAVIGATORS 


LIMITED have aircrew vacancies for 
Plight Navigators. North Atlantic experience de- 
sirable but not essential. Salary scale £880 to £1,240 
p.s. Pull conditions of employment, allowances, pen- 
sion scheme, etc, will be given to applicants who 
address themecives in writing giving tails of past 
experience to Operations Superintenden’ 


“imited, Air Transport Division, Building Number 11 
Airport. (ased 


4 
BY 
¥ 
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BROOKLANDS | |IMARSHALL 


AVIATION Ltp. AIRPORT WORKS CAMBRIDGE 
NORTHAMPTON DESIGN AND DRAWING 
require OFFICE 


SENIOR 
INSPECTORS 


including radar and electronic 


for work on installations on 
VALETTA and MULTI-JET & TURBO-PROP 
VARSITY AIRCRAFT AIRCRAFT 
Regular work and Overtime SENIOR DRAUGHTSMEN 
VO INTERMEDIATE 
BROOKLANDS AVIATION LTD. 
Buttocks Booth, Moulton, Northampton 
STRESSMEN 


WEIGHTS ENGINEER 
TECHNICAL AUTHORS 


MARSHALL 


AIRPORT WORKS CAMBRIDGE (Electrical) 


TECHNICAL AUTHORS 
(Radar and Radio) 


MODERN OFFICES AND 


have vacancies for 


AIRFRAME INSPECTORS 
ELECTRICAL INSPECTORS 


EQUIPMENT 
Modern Houses available for appli- ASSISTANCE GIVEN WITH 
cants fulfilling specific requirements. HOUSING 


Hostel accommodation for single men. EXCELLENT SALARIES AND 
Long-term employment available on a PROSPECTS 

variety of Multi-Jet and Turbo-Prop, 
Service and Civilian Aircraft. 


Applications, with full details, 
including dates available for inter- 
Address all applications to view to:— 


PERSONNEL MANAGER 


PERSONNEL MANAGER 


SITUATIONS VACANT 


A. Vv. ROE & CO., LTD. 


have the fetowtns vacancies 
1. Senior Trials Team Leaders possessing good 
qualifications and experience in applied ¢ 
and W. field ae 
2. Senior Development Test 
ineer with extensive experience of b= 
Safety equipment 
prospects. Pension scheme. 


APPLICATIONS should be addressed to: 


The Chief Engineer, 
We Research Division, 
A. V. Roe & Co., Ltd., Woodford, Chechen. 


DEVELOPMENT ENGINEERS AND 
PHYSICISTS 


Louis NEWMARK, LIMITED, of Croydon, have 
@ vacancy for a Development ineer or Physicist 
in the instrument section of their laboratories. The 
work will involve the design and development of 
general and aircraft instruments through all the stages 

jor to production 

HE position offers considerable scope for initiative 

Pension 

SE appl writing giving fu 

P Personnel Omticer, I Louis Newmark, M Prefect 
Works, Purley Way, (4584 


MACDONALD BROS. [AIRCRAFT LTD., 
WINNIPEG. 


Company requires a 


SENIOR AERODYNAMICIST 


e 
APPLICATIONS details of training and ex- 
should sent to: 
BOX 2558 
Blackford’s Adverti: Bristol. [4586 


PERSONAL ASSISTANT 
required for 
GENERAL WORKS MANAGER 


of large engineering compan National Ceri 
The candidate should have at National 
cate and suitable production 


in to Personnel -, = 
e 
no tose. 


E* Catering Officers or Warrant Officers: — 


oe | invited from married couple 
Steward and Caterer at « 


1S situation offers interesting employment to 


JOSEPH LUCAS LIMITED 
BURNLEY 


Manufacturers of Aircraft & Motor Equipment 


Require men of proved ability 
to fill responsible posts as 


PRODUCT ENGINEERS 


These well paid positions offer to capable, ambitious men 

an excellent chance of further promotion. Applicants must 

possess a sound knowledge of gas turbine combustion 

equipment and aircraft standards. The possession of a 

Higher National Certificate would be an advantage. A 

generous pension scheme is in operation. Full restaurant 
services are provided. 


Apply by letter to the 
PERSONNEL MANAGER, HARGHER CLOUGH WORKS 


est Aero Club 


energetic me couse Write giving full particulars of 


state required to:—— 
MANAGING 1 Director, Exeter Airport, Exeter. 


(4569 
A LARGE Company the Herth of 
require Engine In 


1. Inspectors for qcoamaly work with La 
ence of gas tur’ units preferable but 
essential 


2. Inspectors for gas turbine test bed in , for 
these vacancies experience of this work is essential. 

HESE are staff ith with pensé and life 
assurance benefits 

PPLICATIONS please in writing to Box F.410 ¢ 
191 Gresham House, E.C.2. Applicants called be 

interview wiil have their third-class ex 

4 


refuadct. Mark enve 
ICKERS ARMSTRONGS” Prine AIRCRAFT), LTD., 
SIGN  Deous eferably with sircraf: 
prefers t 
experience but men 


electrical de +b, also considered, Write 
including age and salary required 


PERSONNEL Department, Hursley Park, 


Nr. 
ER ENOL INES. A 
ENG 
turbine engines has the following a for 
Mechanical Engineers 
Four positions in the Main Engine Development 
Department. Applicants must have a Degree or 
HNC Salary range £600-£800 dependent on 
ualifications and experience. Two tions in the 
Detect Investigations Department. Salary range £750- 
£900 dependent on experience 
NSURANCE and superannuation schemes to- 
gether with excellent welfare considerations. 
~ ning MEX/D1, Technical Personnel 
Box 7398 (4442 
est and Laboratory Engineers required for gyro 
and electro mechanical instruments. A id stating 
age, experience and salary required two §. 
Ltd., Shakespeare Street, Watford, Herts 
M* TAL, detail fitters for sub-assembly, also Coach 
for interior urgently re — 
olls-Royce and icy coachwor 
Lad., London 


Young. I 
bourne 
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| 
f 
| 
| 
= 
| 
: 
| 
| 
—— 


PLIGHT 


9 DecempBer 1955 


SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT 


(AL. Officer (Senior 
mercial Licence) and Radio Officer 
Licence) required by 
Viking operations principally 

Apply with full particulars to Autair, Lad, 


ect, London, W.1 
CHNICAL Writer required for servic 
ing manuals, general instructional Wtersture and 
ey Must have the h technical qualifi- 
22 


4561 
IRCRAPT Inepectors required for Details, yor 
Assemblies 


our 


Pinal Erection and Plight Shed work 
and prospects for suitable men Apply stating 
rience to: Personne! Officer, 
pool), Lad, Seuth Shore, 


[4565 
wired for Aircraft Details and 
icants must have engineer - 
beckground and be experienced Ratefixers’ Good 

ries and working conditions Pension scheme App! 
in confidence to Personnel Officer, Hawker Aircraft 
(Blackpool), Led., South Shore, Blackpool (4566 
T= UNITED STEEL COMPANIES, LTD., invite 
applications from young science graduates, prefer 
ably with « knowledge of serodynamics, t carry out 
laboratory and plant research on seeimaking furnaces 
Details obtainable from Assistant Director of Re- 
search, Swinden Laboratories, Moorgate, 
Manufactur Company y 
duction on gas turbine engines invites ‘om 
Engineers to co-operate the activities of major sub- 
contractors. In addition to estimating and commer- 
cial knowledge, « praante must have had considerable 
euperience in ecith 
(a) sheet metal fabrication in quantity production, or 
(b machining and assembly im quantity production 
PPLICANTS who should be time-served En- 
ginecers, preferably with supervisory experience in 
aero engines or allied industries, should forward full 
details of education, industrial experience, technical 
lifications and salary required, the Personnel 
rage! Box 8030 [4580 
ENT engineers and technicians re- 
quired in research department of « well-known 
firm of precision engineers, particularly for work in 
connection with servo systems, small precision motors, 
and gyroscope instruments. Apply stating age, ¢x- 
rience and salary required to 5. G. Brown, Led, 
+ Street, Watford, Herts [0146 
ANTED, DRAUGHTSMEN to design ip alu- 
minimum for sales devele 


ont. Must possess 
Higher National Certificate in chanical Engineer 
Location Banbury 


ing Good working conditions 
and pleasant surroundings Attractive starting salaries 
offered up to £800 p.a. with prospects of promotion 
from drawing board Pension plan in operation Send 


Good pay 
it. and perticulars ae 
wher Aircraft 

Blact pool 


ATEPIXERS re 
Assemblies A 


HNICAL Representatives 


brief details of qualifications and experience to 
Northern Aluminium Co., Lid., Bush House, Aldwych, 
Londen, W.2 (0348 


A PLIGHT Engineer required for C-47 /DC5 aircraft 
per month plus boerd and aarre on two year succes 
sive agreements with local and home leaves 

35 with over 5 years’ experience with A and C Pi 
Engineer licence endorsed P & W Twin Wasp R 18 
92 and RB 
eulars quoting “SUM” 
Thames House, (Eatrance 3) Millbank, 


operated by Of Company Sumatra. Salary £160 


Not over 


2000 engines Apply in writing with full parti- 
to Caltex Services Ter 


of young men to obtain val training in the 
drawing office of « Company spocgheins in Aircraft 
Hydraulic Symems and Cont: The compeny has 
available comprehensive educational facilities, and 
having wide interests in the eutomotive and general 
industries, offers an unusual scope in its particular field. 
Men who have recently completed their national service, 
or who are nearing release, are in particular invited to 
write giving an outline of their experience and activities 


to the Ay. Officer, Lockheed Hy Brake 
Ce., -» Leamington Spe, Warwickshire. (4577 


ROTAX 


HEMEL HEMPSTEAD 


require 
SENIOR DEVELOPMENT 
ENGINEERS 


for interesting work connected 
with High Altitude and Low Tem- 
perature problems on electrical 
equipment for aircraft. The scope 
is wide and varied and offers ex- 
cellent opportunities. Candidates 
should possess an engineering 
degree or be Associate or Graduate 
Members of the Institution of 
Electrical Engineers. 


Superannuation scheme; sports 
club; staff restaurant. 


HOUSING AVAILABLE 
to suitable applicants within a 
reasonable period, preference be- 
ing given to those registered on a 
London housing list. 


Apply to 
Personnel Manager, 
ROTAX LIMITED 
Maylands Avenue, 
Hemel Hempstead, Herts. 


IGINE and airframe fitters with experience on 
and medium types required for expanding 
aircr organisation. Also vacancies for 
improvers to 
licences. Box No. 7839 ~~ (4529 
A WELL-KNOWN North Country aircraft firm 
require Flight and Assembly Inspectors for work 
on Sovestoy Transport Aircraft. Applicants should have 
. ience on this class of work, and should be 
pA « Ay clearing aircraft for flight. These are Staff 
with p and life assurance benefits. 
Those applicants called for interview will have their 
rail fare refunded. Please write Box 


F.408 c/o 191 

Gresham House, E.C.2 4568 
RADUATE with hons. mathematical degree 1st and 
— class, for senior position with small team carry- 
- pure research work and problems connected 
th oquipaant for Gas Turbine Engines. This vacancy 
is pensionable and offers an opportunity to progress to 
A appointments in a new and rapidly expanding 
Company. Applications should be made to the Person- 


Joseph Lucas (Gas Turbine Equipment), 
Hall Green, Birmingham, 28. 
ired for in 


[4576 

TRESSMEN req ting programme of 
ect and development work Previous experience 
erable but _ essential. N.C. minimum 


qualifications. Excellent working 
Superannuation scheme. House purchase 
Within casy reach of 
facilities. Full particulars in wri 
Per er, Plight Refuelling Limi 
, Rushton A. id, Nr. Blandford, Dorset. [4482 


RITISH EUROPEAN AIRWAYS require a Navi- 


Instructor, Trai Unit, tton OF. 
London Airport. Duties involve lectur to Pilots on 
E.A. opera- 


navigation and allied subjects relative to 
tions and A.L..T.P. Syllabus Essential qualifications: 
+ —b Na tor's Licence; previous instructional ex- 


: £770 to £920 Pp -" Applications 
rit ving age, tions and experience to 
Plight Operations De 
BEA Keyline Ruislip, Middlesex. [45 
SENIOR and Intermediate Draughtsmen with air- 
craft and mechanical engineering experience 
required. The work will interest men who can apply 
their design ability to the development of new equip- 
ment which has a steadily growing « - 
sant working | ension sc House 
se ea 


ication 
Special f ities 
to Personne! Plight 


writing 
Limited, Tarrant Rushton leld, nr. 
Dorset 
SITUATIONS WANTED 
RLINE Capt. Available Feb., March, April. 


A’ 


Current Inst. Rating and A.L.T P. type ees 


DC-3, B.170. Base unimportant if passage 
No. 7997. (4570 
BOOKS, ETC., WANTED 
NY Aviation books and photos wanted, a = 
Janes, 1914-18 narratives, 1939-45 fr 
booklets and ines. Send for free list 
cash prices paid Aeroplane Book Supply (Dept. 7) 
28 St. Andrew's Gardens, Toronto, 5, ‘ (4228 


Ww 
(4571 


Abbey Panel and Sheet Metal Co., Lad. The 7 
Adcola Products, Lid 33 
Acronautical Radio Services, Lid 32 
Alvis, Led 21 
Armstrong Siddeley Motors, Ltd 20 
Automatic Coil Winder and Electrical Equip- 
ment Co., Lad 28 
“Autocar, The” 
Automotive Products Co., Led Cover li 
Aviation Developments, Ltd 12 
Balfour (Marine) Engineering Co., Lid. 4 
Bellman Hangers, Lid 10 
Blackburn and General Aircraft, Lied. 
Bea No. AC. 13880 35 
Box No. AC. 13887 35 
Bristol Aeroplane Co., Led., The 34, 37, Cover iv 
British Airways 55 
British Institute of ineering Technology 33 
Brooklands Aviation, Led w 
Canadair, Led 
Caossor Grow Companies, 
Cross Co. (1938), Led 33 
Derby Aviation, Led 32 
Desoutter Bros., Led 18 


Dunlop Rubber Co., Lid 


INDEX TO ADVERTISERS 


Electronic and Timber Deve 


English Blectric Co., Ltd.. The ............... ll 
Engineering Productions (Clevedon), Led. 6 
Paeirey Aviation Co., The 19 
Fibreglass, Lid 24 
Pirth-Vickers Stainless Steels, Lad. .. 9 
Plight Instrument Co., The 33 
PF Aircraft, Lid 23 
Gloster Aircraft Co., Led. M, 37 
Godfrey and Partmers, Sir George 1 
Handley Page, Lid. 17 
H. & Precise Castings, Led. 31 
Jenks Brothers, Ltd u 
Lewis, Led., D 33 
Leytonstone Jig and Tool Co., Lid 28 

Jo ; Cover iii 
Lucas, Led, Joseph — 
Marconi’s Wireless Te Co., Lad 27 
Marshall's Flying Sc Led. M, 35, 
Measuring Instruments > Led. 6 
Mollart Engineering Co., Led 


Newton Brothers (Derby), Lid w 
N , Led 344 
Robin and (Gillingham), Ltd., L. 28 
Roe and Co., A. V. 14 
Rotax, Led. 40 
Rumbold and Co. Lid, L. A 31 


Seunders-Roe, Ltd. 
Serck Radiators 


Led 
Spa Guilds, Led 


Staines and Parmers, Lid.. J. R 
Stainless Steel Wire Co., 
-Line Filters, 
T ft Controls, Led. 29 
trol Co., 13 
Thompson Brothers (Bilston), Led. ............ 26 
Triplex Safety Glass Co., Lid. - 10 
Venner Accumulators, Ltd. 
28 
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Flight, 9 December, 1955 


The optical maker's art is 


applied in producing camplates of 


super finish and accuracy for 
2,000 p.s.i. fuel pumps. 

Three basic pumps cover present 
engine requirements with de- 
liveries of 460 to 2,800 gallons 


per hour. 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES 


JOSEPH LUCAS (GAS TURBINE EQUIPMENT) LTD., BIRMINGHAM & BURNLEY 


Lucas-Rotax (Australia) Pry. Ltd., Melbourne and Sydney, Australia 
Lucas-Rotax Ltd., Toronto and Montreal, Canada. 
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The OLYMPUS is in production for the Avro VULCAN bomber. 
Its potentiality for high-altitude flight can be gauged by the fact that 
an Olympus-powered Canberra holds the world’s height record. 


are 
A 


